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the  hydrologi<j/hydrau1  ic  analysis  indicates  that  the  dam  will  be  overtopped  by  I 
1.1  feet  by  the  Probable  Maximum  Flood  (PMF).  However,  the  spillway  can  pass 
the  1/2  PMF  with  3.7  feet  of  freeboard.  Therefore,  the  spillway  is  assessed' as 
inadequate  according  to  the  Corps  of  Engineers'  screening  criteria. 

The  visual  inspection  did  not  reveal  conditions  which  would  indicate  evidence 
of  structural  displacement  or  instability.  The  conclusion  derived  from  evalua¬ 
ting  the  factors  involved  in  the  spillway  design  and  forces  which  could  act  on 
the  spillway  structure  is  that  the  stability  will  be  retained  under  the  PMF 
conditions  providing  the  composite  spillway  facility  remains  in  good  condition 
and  structurally  integrated. 

Investigate  the  seepage  at  the  toe  of  the  earthfill  embankment  near  the  left 
abutment.  The  area  should  be  monitored  and  records  should  be  maintained  to  , 
detect  changing  conditions  which  might  affect  the  safety  of  the  facility. 
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This  report  is  prepared  under  guidance  contained  in  the  Recommended  Guide¬ 
lines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations.  Copies 
of  these  guidelines  may  be  obtained  from  the  Office  of  Chief  of  Engineers, 
Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to  human  life  or 
property.  The  assessment  of  the  general  condition  of  the  dam  is  based 
upon  available  data  and  visual  inspections.  Detailed  investigation  and 
analyses  involving  topographic  mapping,  subsurface  investigations,  test¬ 
ing,  and  detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  Investigation;  however,  the  investigation  is  intended  to  identify 
any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condi¬ 
tion  of  the  dam  is  based  on  observations  of  field  conditions  at  the  time 
of  inspection  along  with  data  available  to  the  inspection  team.  In  cases 
where  the  reservoir  was  lowered  or  drained  prior  to  inspection,  such  ac¬ 
tion,  while  improving  the  stability  and  safety  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions  which 
might  otherwise  be  detectable  if  inspected  under  the  normal  operating  en¬ 
vironment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on  numerous 
and  constantly  changing  internal  and  external  conditions,  and  is  evolu¬ 
tionary  in  nature.  It  would  be  incorrect  to  assume  that  the  present  con¬ 
dition  of  the  dam  will  continue  to  represent  the  condition  of  the  dam  at 
some  point  in  the  future.  Only  through  frequent  inspections  can  unsafe 
conditions  be  detected  and  only  through  continued  care  and  maintenance  can 
these  conditions  be  prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  In  accordance  with  the  established  Guidelines,  the 
Spillway  Test  flood  is  based  on  the  estimated  "Probable  Maximum  Flood"  for 
the  region  (greatest  reasonably  possible  storm  runoff),  or  fractions 
thereof.  Because  of  the  magnitude  and  rarity  of  such  a  storm  event,  a 
finding  that  a  spillway  will  not  pass  the  test  flood  should  not  be  inter¬ 
preted  as  necessarily  posing  a  highly  inadequate  condition.  The  test 
flood  provides  a  measure  of  relative  spillway  capacity  and  serves  as  an 
aid  in  determining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  condition  and  the 
downstream  damage  potential. 
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PHASE  I  INSPECTION  REPORT 


NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Dam: 

State  Located: 
County: 

Watershed: 

Stream: 

Date  of  Inspection: 


Tomhannock  Spillway  Dam  I.D.  NO.  NY  117 

New  York 

Rensselaer 

Upper  Hudson  River  Basin 
Tomhannock  Creek 
May  1,  1981 


ASSESSMENT  OF  GENERAL  CONDITIONS 


The  Phase  I  inspection  of  the  Tomhannock  Spillway  Dam  did  not  indicate  con¬ 
ditions  which  would  constitute  an  immediate  hazard  to  human  life  or  property. 
However  the  dam  has  some  deficiencies  which  require  remedial  work. 

The  hydrologic/hydraulic  analysis  indicates  that  the  dam  will  be  overtopped  by 
1.1  feet  by  the  Probable  Maximum  Flood  (PMF).  However,  the  spillway  can  pass 
the  1/2  PMF  with  3.7  feet  of  freeboard.  Therefore,  the  spillway  is  assessed  as 
inadequate  according  to  the  Corps  of  Engineers'  screening  criteria. 

The  visual  inspection  did  not  reveal  conditions  which  would  indicate  evidence 
of  structural  displacement  or  instability.  The  conclusion  derived  from  evalua¬ 
ting  the  factors  involved  in  the  spillway  design  and  forces  which  could  act  on 
the  spillway  structure  is  that  the  stability  will  be  retained  under  the  PMF 
conditions  providing  the  composite  spillway  facility  remains  In  good  condition 
and  structurally  integrated. 

Investigate  the  seepage  at  the  toe  of  the  earthfill  embankment  near  the  left 
abutment.  The  area  should  be  monitored  and  records  should  be  maintained  to 
detect  changing  conditions  which  might  affect  the  safety  of  the  facility. 

The  following  deficiencies  should  be  corrected  by  the  Owner  within  one  year: 

1.  Appropriate  steps  should  be  taken  to  eliminate  woodchucks  from  the 
embankment. 

2.  The  slopes  of  the  embankment  should  be  cleared  of  trees  and  brush  and 
a  sod  cover  should  be  established  to  allow  easy  access  to  the  slopes 
for  inspection. 

3.  The  earth  embankments  at  the  abutments  of  the  spillway  should  be 
cleared  of  trees  and  brush  and  material  should  be  replaced  to  bring 
the  crest  to  a  uniform  elevation  throughout  their  entire  length. 

Steps  should  be  taken  to  secure  these  areas  from  traffic  by  the 
public. 

4.  The  displaced  riprap  on  the  upstream  face  of  the  earthfill  embankment 
should  be  repaired. 


5.  A  formalized  inspection  system  should  be  adopted  and  records  main¬ 
tained  so  that  changing  conditions  at  the  facility  may  be  readily 
detected. 

6.  A  flood  warning  and  emergency  evacuation  plan  should  be  implemented 
to  alert  the  public  should  conditions  occur  which  could  result  in 
failure  of  the  dam. 


Dale  Engineering  Company 


Approved  By: 
Date: 


10  SEP  1981 


1.  Overview  of  embankment  section  of  Tomhannock  Spillway  Dam, 


2.  Overview  of  Spillway  of  Tomhannock  Spillway  Dam. 


PHASE  I  INSPECTION  REPORT 
NATIONAL  OAM  SAFETY  PROGRAM 
TOMHANNOCK  SPILLWAY  DAM  I.D.  NO.  NY  117 
HUDSON  RIVER  BASIN 
RENSSELAER,  NEW  YORK 

SECTION  1:  PROJECT  INFORMATION 

1.1  GENERAL 

a.  Authority 

Authority  for  this  report  is  provided  by  the  National  Dam  Inspection  Act, 
Public  Law  92-367  of  1972.  It  has  been  prepared  in  accordance  with  a  con¬ 
tract  for  professional  services  between  Dale  Engineering  Company  and  the 
U.S.  Army  Corps  of  Engineers. 

b.  Purpose  of  Inspection 

The  purpose  of  this  inspection  is  to  evaluate  the  existing  condition  of 
the  Tomhannock  Spillway  Dam  and  appurtenant  structures,  owned  by  City  of 
Troy,  New  York,  and  to  determine  if  the  dam  constitutes  a  hazard  to  human 
life  or  property  and  to  transmit  findings  to  the  U.S.  Army  Corps  of 
Engineers. 

This  Phase  I  inspection  report  does  not  relieve  an  Owner  or  Operator  of  a 
dam  of  the  legal  duties,  obligations  or  liabilities  associated  with  the 
ownership  or  operation  of  the  dam.  In  addition,  due  to  the  limited  scope 
of  services  for  these  Phase  I  investigations,  the  investigators  had  to 
rely  upon  the  data  furnished  to  them.  Therefore,  this  investigation  is 
limited  to  visual  inspection,  review  of  data  prepared  by  others,  and 
simplified  hydrologic,  hydraulic  and  structural  stability  evaluations 
where  appropriate.  The  investigators  do  not  assume  responsibility  for 
defects  or  deficiencies  in  the  dam  or  in  the  data  provided. 

1.2  DESCRIPTION  OF  PROJECT 

a.  Description  of  Dam  and  Appurtenances 


The  Tomhannock  Spillway  Dam  is  an  earthen  embankment  approximately  450 
feet  long  with  a  maximum  height  of  approximately  68  feet.  The  Tomhannock 
Reservoir  serves  as  the  principal  water  supply  source  for  the  City  of 
Troy,  New  York.  The  embankment  has  a  top  width  of  approximately  24  feet 
and  is  traversed  by  a  rural  highway.  The  side  slopes  on  the  embankment 
are  2  horizontal:  1  vertical  on  both  slopes.  The  embankment  contains  a 
concrete  core  wall  and  is  constructed  with  an  impervious  fill  on  the 
upstream  face  of  the  core  wall.  The  remaining  slopes  of  the  dam  are 
unclassified  earth  embankments.  The  upstream  face  of  the  dam  is  protec¬ 
ted  by  riprap  which  extends  approximately  10  feet  below  the  normal  water 
surface  elevation.  A  drain  line  consisting  of  a  5-foot  diameter  steel 
pipe  encased  in  concrete  is  situated  near  the  center  of  the  embankment.  A 
gatehouse  at  the  top  of  the  embankment  controls  three  1'  6"  x  4'  6"  sluice 
gates  at  the  entrance  to  the  drain  line.  A  second  gatehouse  located  at 


the  toe  of  the  downstream  slope  controls  the  outlet  of  the  drain  line 
through  four  30  inch  diameter  gate  valves  which  are  manifolded  into  the 
drain  line.  The  spillway  from  the  reservoir  is  located  approximately 
1,000  feet  south  of  the  main  embankment.  The  spillway  consists  of  a  300 
foot  long,  broad  crested  weir  with  an  ogee  shaped  spillway  face.  This 
spillway  is  approximately  7  feet  high  and  discharges  to  a  concrete  apron 
below  which  is  located  a  second  ogee  shaped  spillway  with  a  height  of 
approximately  11  feet  into  the  receiving  stream  channel.  Earth  embank¬ 
ments  approximately  200  feet  long  extend  from  the  spillway  abutments  into 
original  ground.  The  water  intake  for  the  City  of  Troy  water  system  is 
located  remote  from  the  dam  and  spillway  site  and  has  no  affect  on  dam 
safety. 

b.  Location 

The  reservoir  is  located  in  the  Town  of  Pittstown  and  the  Town  of 
Schaghticoke,  Rensselaer  County,  New  York. 

c  Size  Classification 

The  maximum  height  of  the  dam  is  68  feet.  The  volume  of  the  impoundment 
is  approximately  56,600  acre  feet.  Therefore,  the  dam  is  in  the  large 
size  classification  as  defined  by  the  Recommended  Guidelines  for  Safety 
Inspection  of  Dams. 

d.  Hazard  Classification 

Three  residential  properties  are  located  near  the  bank  of  Tomhannock  Creek 
approximately  4  miles  downstream  from  the  reservoir.  Therefore,  the  dam 
is  in  the  high  hazard  classification  as  defined  by  the  Recommended  Guide¬ 
lines  for  Safety  Inspection  of  Dams. 


Ownershii 


The  dam  is  owned  by  the  City  of  Troy,  New  York. 


Contact:  Richard  Casey 

Commissioner  of  Public  Utilities 
City  of  Troy 
65  Leversee  Road 
Troy,  New  York  12182 
Telephone:  (518)  270-4500 


Purpose  of  the  Dam 


The  dam  is  used  as  a  water  supply  reservoir  for  the  public  water  system  of 
the  City  of  Troy. 


Design  and  Construction  History 


Plans  for  the  Tomhannock  Reservoir  are  dated  1902.  Construction  was  re¬ 
portedly  completed  on  the  facility  in  1905.  Newspaper  clippings  included 
in  Appendix  F  indicate  that  failure  of  the  principal  spillway  occured  in 
the  spring  of  1917.  Emergency  repairs  were  made  Immediately  after  this 


event.  The  spillway  was  reconstructed  in  approximately  1926  to  the 
present  configuration. 

h.  Normal  Operational  Procedure 

Water  level  in  the  reservoir  is  monitored  by  the  City  of  Troy,  Department 
of  Public  Utilities.  During  normal  operation,  water  in  excess  of  the 
supply  needs  crests  the  spillway  and  discharges  through  Tomhannock  Creek. 
Each  spring,  the  excess  flows  are  also  allowed  to  discharge  through  the 
drain  line.  This  allows  for  periodic  exercise  of  the  gate  valves  which 
regulate  flow  through  the  drain.  The  dam  is  periodically  inspected  by 
representati ves  of  the  City  of  Troy,  Department  of  Public  Utilities. 

1.3  PERTINENT  DATA 


a.  Drainage  Area 

The  drainage  area  of  Tomhannock  Spillway  Dam  is  67  square  miles. 

b.  Discharge  at  Dam  Site 

No  discharge  records  are  available  for  this  site. 

Computed  discharges: 

Ungated  spillway,  top  of  dam  43,560  cfs 

Gated  drawdown*  540  cfs 


c.  Elevation  (feet  above  MSL) 

Top  of  dam  401 

Spillway  crest  390 

Stream  bed  at  centerline  of  dam  333+ 


d.  Reservoir 
Length  of  normal  pool 

e.  Storage** 

Top  of  dam 
Spillway  crest 

f.  Reservoir  Area 

Top  of  dam 
Spillway  Pool 


27,000  ft 


56,600  acre  feet 
35,900  acre  feet 


2,000  acres 
1,740  acres 


*  Discharge  through  5  foot  diameter  steel  blowoff  pipe,  with  reservoir 
at  spillway  crest. 


**  Obtained  from  City  of  Troy  -  Bureau  of  Engineering  Storage  Curve, 
considering  volume  above  Elevation  355  only. 
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Type  -  earth  fill 
Length  -  450  feet 
Height  -  68  feet 

Freeboard  between  normal  reservoir  and  top  of  dam  -  11  feet 
Top  width  -  24  feet 

Side  slopes-  Upstream:  2  horizontal:  1  vertical 

Downstream:  2  horizontal:  1  vertical 
Zoning  -  Impervious  fill  upstream  of  core  wall 
Impervious  core  -  concrete  core  wall 
Grout  Curtain  -  none 


Type  -  concrete,  inclined  crest  with  rounded  D/S  corner 
Length  -  300  feet 
Crest  elevation  -  390 
Gates  -  none 

U/S  Channel  -  impoundment 
D/S  Channel  -  natural  stream 


Regulating  Outlets 


5  foot  diameter  pipe  encased  in  concrete 


Upstream:  Gates,  3  -  1‘  6”  x  4'  6" 

Downstream:  Gate  Valves,  4  -  30"  diameter 
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SECTION  2  -  ENGINEERING  DATA 


2.1  GEOTECHNICAL  DATA 

a.  Geology 

Tomhannock  Reservoir  is  located  in  the  Hudson  Valley  section  of  the  Valley 
and  Ridge  Province.  This  is  a  part  of  the  Appalachian  Highlands,  the 
major  physiographic  division.  No  outcrops  of  bedrock  were  seen  in  the 
vicinity  of  the  dam  or  spillway.  As  shown  on  the  generalized  geologic  map 
(central  east  part  of  map)  south  of  the  dam  bedrock  is  the  Middle  Ordovi¬ 
cian  Canajoharie  Shale.  North  of  the  dam  are  undifferentiated  Middle 
Ordovocian  through  Lower  Cambrian  rocks  consisting  of  shales,  quartzite, 
limestone,  conglomerate,  and  graywacke.  Contact  between  these  two  is 
represented  by  a  strike-slip  fault  which  apparently  passes  through  the 
dam. 

The  Canajoharie  Shale  is  a  soft  black  carbonaceous,  slightly  calcareous 
shaly  claystone.  Exposed,  this  rock  weathers  easily,  disarticulates,  and 
on  moderte  to  steep  slopes  slumps  readily. 

b.  Subsurface  Investigations 

No  detailed  subsurface  information  was  available  concerning  the  foundation 
of  the  original  structure.  According  to  the  1902  plans,  the  dam  core  wall 
was  to  be  placed  on  hardpan  and  hard  blue  clay.  The  plans  of  1916  show  no 
indication  as  to  the  subsurface  beneath  the  dam.  The  1916  report  states 
that  the  foundation  bed  under  the  spillway  is  rock  and  clay.  A  letter  of 
1918  states  that  the  bed  of  the  dam  is  of  blue  clay  with  a  well  cemented 
gravel  below.  This  description  suggests  glacial  drift.  The  plans  inclu¬ 
ded  in  Appendix  G  show  some  soil  characteristics  at  test  holes  at  the 
embankment  and  spillway. 

2.2  DESIGN  RECORDS 

No  reports  were  available  from  the  original  design  of  the  dam.  The  avail¬ 
able  plans  are  included  in  Appendix  G. 

2. 3  CONSTRUCTION  RECORDS 

No  information  was  available  concerning  the  original  construction. 

2.4  OPERATIONAL  RECORDS 

There  are  no  operational  records  available  for  this  dam  other  than  the 
reservoir  water  level  readings  on  file  with  the  City  of  Troy,  Department 
of  Public  Utilities. 

2.5  EVALUATION  OF  DATA 


The  data  presented  in  this  report  was  obtained  from  the  City  of  Troy, 
Department  of  Public  Utilities  and  from  the  files  of  the  New  York  State 
Department  of  Environmental  Conservation  Dam  Safety  Section.  The 
available  information  appears  to  be  reliable  and  adequate  for  a  Phase  1 
inspection  report. 
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SECTION  3  -  VISUAL  INSPECTION 


3.1  FINDINGS 


a.  General 


The  Tomhannock  Spillway  Dam  was  inspected  on  May  1,  1981.  The  Dale 
Engineering  Company  Inspection  Team  was  accompanied  by  Neil  Bonesteel  of 
the  City  of  Troy,  Department  of  Public  Utilities.  During  the  inspection, 
the  weather  was  fair.  Water  level  in  the  impoundment  was  390.1. 

b.  Dam 


The  crest  of  the  dam  was  of  uniform  section  and  no  evidence  of  subsidence 
or  misalignment  was  detected.  The  upstream  slope  of  the  earthen  embank¬ 
ment  was  overgrown  with  trees  and  brush  near  the  top  of  the  slope.  Some 
displacement  of  the  riprap  slope  protection  was  detected.  This  displace¬ 
ment  was  probably  due  to  vandalism.  The  downstream  slope  of  the  dam  was 
overgrown  with  small  trees  and  brush.  The  brush  cover  has  completely 
shaded  out  the  protective  sod  covering  on  the  slope  exposing  the  bare 
earth.  Some  evidence  of  recent  cutting  of  brush  was  evident  near  the 
center  of  the  dam.  A  few  woodchuck  burrows  were  detected  on  the  down¬ 
stream  slope.  An  area  of  seepage  approximately  40  feet  along  the  length 
of  the  embankment  and  15  feet  high  was  detected  at  the  toe  of  the  slope 
near  the  left  abutment.  The  area  was  soft  and  wet  but  no  evidence  of 
piping,  sloughing  or  other  displacement  was  detected.  Wetland  grasses 
were  prevalent  in  the  area  indicating  that  the  condition  has  existed  for 
some  period  of  time.  The  downstream  slope  of  the  embankment  was  uniform 
and  no  signs  of  subsidence  or  sloughing  was  detected. 

c.  Appurtenant  Structures 

Both  the  gatehouse  at  the  crest  of  the  dam  and  the  gatehouse  at  the  down¬ 
stream  toe  were  found  to  be  in  generally  good  condition.  The  gates  in 
both  facilities  are  exercised  annually.  Markings  on  the  valve  operating 
stems  indicated  the  year  in  which  the  gates  were  opened  during  spring 
runoff.  The  inspection  team  also  visited  the  water  supply  Intake  which  is 
located  remote  from  the  dam.  This  facility  was  found  to  be  in  good  condi¬ 
tion  with  all  mechanical  equipment  in  operating  condition.  The  facility, 
however,  has  no  bearing  upon  dam  safety. 

d.  Spillway  Structure 

Water  was  cresting  the  spillway  to  a  depth  of  approximately  1/2  inch  dur¬ 
ing  the  inspection.  Although  no  close  examination  was  possible  because  of 
the  spillway  discharge,  the  concrete  on  the  spillway  section  when  viewed 
through  the  flowing  water  showed  only  minor  deterioration  of  the  surface 
at  horizontal  joints.  Some  minor  spalling  has  also  occurred  on  the  abut¬ 
ment  walls  of  the  spillway.  The  earth  embankment  sections  at  the  abut¬ 
ments  of  the  spillway  section  show  some  evidence  of  erosion  due  to  pedes¬ 
trian  traffic.  The  left  embankment  is  heavily  overgrown  with  brush  and 
trees  so  that  a  close  inspection  of  this  area  is  difficult.  The  crest  of 
this  embankment  section  does  not  appear  to  be  of  uniform  height  so  that 
the  freeboard  of  the  facility  might  be  slightly  reduced  In  those  areas 
where  erosion  has  occurred.  Erosion  has  also  occurred  at  the  crest  of  the 
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earth  embankment  immediately  adjacent  to  the  right  spillway  abutment. 

This  area  again  would  cause  localized  flow  and  erosion  should  the  water 
level  approach  the  crest  of  the  dam.  Just  upstream  from  the  spillway,  a 
line  of  steel  sheetpiling  was  evident  at  the  surface  of  the  ground.  This 
sheetpiling  was  installed  during  the  1926  reconstruction  of  the  spillway. 

e.  Reservoir  Area 


The  reservoir  area  covers  approximately  1,740  acres.  The  ground  slopes 
gently  at  the  shore  of  the  impoundment.  No  known  areas  of  slope 
instability  are  reputed  to  exist  around  the  reservoir. 

3.2  EVALUATION 


The  visual  inspection  revealed  several  deficiencies  on  this  structure. 

The  following  items  were  noted: 

1.  The  seepage  at  the  toe  of  the  earthfill  embankment  near  the  left 
abutment  should  be  monitored  and  records  should  be  maintained  to 
detect  changing  conditions  which  might  affect  the  safety  of  the 
facility. 

2.  Woodchuck  holes  were  detected  on  the  downstream  face  of  the 
embankment.  Appropriate  steps  should  be  taken  to  eliminate 
woodchucks  from  the  embankment. 

3.  The  slopes  of  the  embankment  should  be  cleared  of  trees  and  brush  and 
sod  cover  should  be  established  to  allow  easy  access  to  the  slopes 
for  inspection. 

4.  The  earth  embankments  at  the  abutments  of  the  spillway  should  be 
cleared  of  trees  and  brush  and  material  should  be  replaced  to  bring 
the  crest  to  a  uniform  elevation  throughout  their  entire  length. 

Steps  should  be  taken  to  secure  these  areas  from  traffic  by  the 
public. 

5.  The  displaced  riprap  on  the  upstream  face  of  the  earthfill  embankment 
should  be  repaired. 


SECTION  4:  OPERATION  AND  MAINTENANCE  PROCEDURES 


4.1  PROCEDURES 


This  reservoir  provides  the  main  supply  of  water  for  the  City  of  Troy 
Public  Water  System.  Water  levels  at  the  impoundment  are  monitored  by  the 
Department  of  Public  Utilities.  The  dam  Is  inspected  periodically  by 
personnel  from  the  department.  Excess  flows  are  allowed  to  discharge 
through  the  spillway.  During  spring  runoffs,  the  reservoir  drain  is 
opened  to  allow  flow  from  this  facility. 

4.2  MAINTENANCE  OF  THE  DAM 


Maintenance  and  operation  of  the  dam  is  controlled  by  the  City  of  Troy, 
Department  of  Public  Utilities.  Periodic  visits  are  made  to  the  site  to 
check  on  conditions  of  the  facilities.  Conditions  at  the  site  indicate 
that  the  facility  is  generally  well  maintained.  No  formalized  inspection 
system  is  in  effect  at  the  facility. 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES 


The  valves  controlling  flow  through  the  reservoir  are  in  operating 
condition  and  well  maintained. 

4.4  DESCRIPTION  OF  WARNING  SYSTEM 


No  warning  system  is  in  effect  at  present. 

4.5  EVALUATION 


The  dam  and  appurtenances  are  normally  inspected  by  personnel  from  the 
City  of  Troy,  Department  of  Public  Utilities  although  the  inspection 
procedure  is  not  formalized.  The  following  procedures  should  be  adopted 
by  the  Owner: 

1.  A  formalized  inspection  system  should  be  adopted  and  records  main¬ 
tained  so  that  changing  conditions  at  the  facility  may  be  readily 
detected. 

2.  A  flood  warning  and  emergency  evacuation  plan  should  be  implemented 
to  alert  the  public  should  conditions  occur  which  could  result  in 
failure  of  the  dam. 


SECTION  5:  HYDROLOGIC/HYDRAULIC 
5.1  DRAINAGE  AREA  CHARACTERISTICS 


The  vast  majority  of  the  Tomhannock  Reservoir  is  located  in  Pittstown,  New 
York,  with  a  small  portion  of  the  reservoir  and  the  reservoir  spillway 
located  in  Schaghticoke.  The  dam  has  a  drainage  area  of  67  square  miles, 
which  is  characterized  by  wooded  and  agricultural  areas  interspersed  by  a 
few  hamlets.  The  basin  slopes  vary  from  moderate  to  steeply  sloped 
hillsides.  A  few  small  ponds  and  lakes  are  located  in  the  drainage  basin, 
but  have  little  effect  on  the  inflow  to  Tomhannock  Reservoir  due  to  their 
small  storage  capacities.  The  reservoir  has  a  surface  area  of  2.7  square 
miles  and  discharges  into  Tomhannock  Creek  which  flows  in  a  northwesterly 
direction  to  its  confluence  with  the  Hoosic  River. 

5.2  ANALYSIS  CRITERIA 


The  purpose  of  this  investigation  is  to  evaluate  the  dam  and  spillway  with 
respect  to  their  flood  control  potential  and  adequacy.  This  has  been 
assessed  through  the  evaluation  of  the  Probable  Maximum  Flood  (PMF)  for 
the  watershed  and  the  subsequent  routing  of  the  flood  through  the  reser¬ 
voir  and  the  dam's  spillway  system.  The  PMF  event  is  that  hypothetical 
flow  induced  by  the  most  critical  combination  of  precipitation,  minimum 
infiltration  loss  and  concentration  of  run-off  of  a  specific  location  that 
is  considered  reasonably  possible  for  a  particular  drainage  area. 

The  hydrologic  analysis  was  performed  using  the  unit  hydrograph  method  to 
develop  the  flood  hydrograph.  Due  to  the  limited  scope  of  this  Phase  I 
investigation,  certain  assumptions  based  on  experience  and  existing  data, 
were  used  in  this  analysis  and  in  the  determination  of  the  dam's  spillway 
capacity  to  pass  the  PMF.  In  the  event  that  the  dam  could  not  pass  1/2 
the  Probable  Maximum  Flood  without  overtopping,  additional  analyses  are  to 
be  performed  on  potential  dam  failures  if  the  dam  is  designated  as  a  High 
Hazard  Classification.  This  process  was  done  with  the  concept  that  if  the 
dam  was  unable  to  satisfy  this  criteria,  further  refined  hydrologic 
investigations  would  be  required. 

The  U.S.  Army  Corps  of  Engineers'  Hydrologic  Engineering  Center's  Computer 
Program  HEC-1  DB  using  the  Modified  Puls  Method  of  flood  routing  was  used 
to  evaluate  the  dam,  spillway  capacity,  and  downstream  hazard. 

Unit  hydrographs  were  defined  by  Snyder  coefficients,  C^  and  Cn*  Snyder's 
Ct  was  estimated  to  be  2.0  for  the  drainage  area  and  Cp  was  estimated  to  be 
0.625.  The  drainage  area  was  divided  into  sub-areas  to  model  the  varia¬ 
bility  in  hydrologic  characteristics  within  the  drainage  basin.  Run-off, 
routing  and  flood  hydrograph  combining  was  then  performed  to  obtain  the 
flow  into  the  reservoir.  In  this  analysis,  the  reservoir  pool  was  assumed 
to  be  at  the  spillway  crest  elevation  at  the  start  of  the  storm  and  out¬ 
flow  through  the  low  level  outlet  was  assumed  to  be  zero. 
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The  Probable  Maximum  Precipitation  (PMP)  was  19.4  inches  according  to 
Hydrometeorological  Report  (HMR  #33)  for  a  24-hour  duration  storm, 

200  square  mile  basin,  while  loss  rates  were  set  at  1.0  inches  initial 
abstraction  and  0.1  inches/hour  continuous  loss  rate.  The  loss  rate  func¬ 
tion  yielded  83  percent  run-off  from  the  PMF.  The  peak  for  the  PMF  inflow 
hydrograph  was  79,084  cfs  and  the  1/2  PMF  inflow  peak  was  39,282  cfs.  The 
storage  capacity  of  the  reservoir  above  the  spillway  reduced  these  peak 
flows  to  51,461  cfs  for  the  PMF  and  23,126  cfs  for  the  1/2  PMF  flow. 

5.3  SPILLWAY  CAPACITY 


The  spillway  is  an  uncontrolled  weir  300  feet  in  length  with  an  inclined 
crest  and  rounded  downstream  corner.  The  discharge  capacity  at  the  top  of 
dam  elevation  is  43,560  cfs. 

SPILLWAY  CAPACITY 

Flood  Peak  Discharge  Capacity  as  %  of  Flood  Discharge 

PMF  51,461  cfs  85% 

1/2  PMF  23,126  cfs  188% 

5.4  RESERVOIR  CAPACITY 


The  reservoir  storage  capacity  was  obtained  from  a  curve  prepared  by  the 
City  of  Troy,  Bureau  of  Engineering,  in  1951  for  the  storage  capacity  of 
the  reservoir  above  elevation  355  and  from  USGS  mapping.  The  resulting 
estimates  of  the  reservoir  storage  capacity  above  elevation  355  are  shown 
below: 


Top  of  0am  56,610  Acre  Feet 

Spillway  Crest  35,900  Acre  Feet 

5.5  FLOODS  OF  RECORD 


There  are  no  available  records  on  water  levels  or  flood  discharges  for 
this  site. 

5.6  OVERTOPPING  POTENTIAL 

The  H EC— 1  DB  analysis  indicates  that  the  dam  will  be  overtopped  by  flows 
in  excess  of  85%  of  the  PMF.  The  abutments  will  be  overtopped  by  1.1  feet 
by  the  PMF,  but  the  1/2  PMF  can  be  passed  by  the  spillway  with  3.7  feet  of 
freeboard. 

5.7  EVALUATION 


The  lydrologi c/hydraulic  analysis  indicates  that  the  dam  will  be  over¬ 
topped  by  1.1  feet  by  the  Probable  Maximum  Flood  (PMF).  However,  the 
spillway  can  pass  the  1/2  PMF  with  3.7  feet  of  freeboard.  Therefore,  the 
spillway  is  assessed  as  inadequate  according  to  the  Corps  of  Engineers' 
screening  criteria. 
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SECTION  6:  STRUCTURAL  STABILITY 
6.1  EVALUATION  OF  STRUCTURAL  STABILITY 
a.  Visual  Observations 

The  man-made  structures  responsible  for  containing  the  Tomhannock  Reser¬ 
voir  at  its  present  level  include  an  earthen  dam  and  a  separate  concrete 
spillway.  A  plan  distance  of  approximately  1,000  feet  Which  exists 
between  these  two  structures  consists  of  the  areas  natural  topography, 
whose  surface  is  generally  slightly  higher  than  the  elevation  of  the 
earthen  dam. 

The  450  feet  long  earthen  embankment  and  concrete  core  wall  dam,  having  a 
maximum  height  on  the  order  of  68  feet,  shows  no  evidence  of  misalignment, 
or  significant  settlement  or  sloughing,  or  other  conditions  which  would 
indicate  serious  structural  movement  or  structural  distress*  However, 
damp-soft  ground  with  a  limited  quantity  of  surface  water  exists  close  to 
the  downstream  toe  of  the  dam  near  to  the  left  abutment  which  indicate 
that  some  through- the- dam  or  underdam  seepage  occurs.  Swamp  type  vege¬ 
tation  (cat-tails)  has  taken  hold  in  the  damp  area,  an  implication  that 
the  seepage  condition  has  been  ongoing  for  some  period. 

The  downstream  face  of  the  dam  is  covered  with  a  dense  growth  of  brush 
which  includes  some  small  trees;  as  a  result,  the  sod/grass  cover  is 
sparse.  A  few  small  animal  burrows  were  noted  in  the  downstream  face. 

The  visible  zone  of  the  upstream  face  of  the  dam  is  protected  with  a  stone 
riprap.  This  protective  blanket  is  in  generally  good  condition  but  stone 
is  missing  from  a  few  locations.  A  moderate  growth  of  low  and  medium 
height  vegetation  exists  on  the  upper  section  of  this  upstream  slope. 

Water  flowing  across  the  concrete  surfaced  spillway  drops  in  two  stages  to 
the  downstream  channel.  The  9-foot  upper  level  drop  occurs  across  an  ogee 
shaped  surface  onto  a  50-foot  long  apron  leading  to  the  lower  level  ogee 
shaped  section,  where  an  approximately  12-foot  drop  then  occurs.  Energy 
dissipating  pool  zones  are  constructed  into  the  aprons  at  the  base  of  the 
upper  and  the  lower  spillways.  The  spillway  structure  shows  no  evidence 
of  structural  distress.  The  exposed  concrete  gives  the  appearance  of  be¬ 
ing  in  relatively  good  condition,  and  no  structural  cracking  or  indication 
of  movement/ displacement  was  noted.  The  concrete  surface  is  spalling  at 
various  locations,  however,  the  most  notable  being  the  face  of  the  lower 
spillway  Where  several  inches  of  surface  material  appear  to  have  eroded/ 
spalled. 

Earthfill  sections  of  limited  length  back  up  the  concrete  abutment  walls 
at  both  ends  of  the  spillway,  extending  to  meet  the  natural  topography 
adjacent  to  the  spillway  area.  No  evidence  of  seepage  through  the  abut¬ 
ments  or  through  the  earthfill  sections  was  found.  Some  heavy  tree  growth 
exists  on  the  fill  section  backing  up  the  left  abutment. 


b.  Design  and  Construction  Data 


Plans  available  which  relate  to  the  earthen  dam  indicate  that  a  concrete 
core  wall  penetrating  to  "hard  pan"  is  buttressed  on  the  upstream  side 
with  an  inner  or  core  zone  of  impervious  earth.  The  elevations  to  locate 
the  site's  hardpan  stratum  were  determined  from  a  series  of  test  pit 
excavations.  Unclassified  earth  Is  Indicated  for  the  upstream  shell  zone 
of  the  dam  and  the  downstream  half  of  the  dam,  as  necessary  to  achieve  a 
completed  cross-section  having  final  upstream  and  downstream  slopes  of  2 
horizontal  to  1  vertical.  A  riprap  and  paved  surface  is  indicated  for 
protecting  the  upstream  slope,  while  a  sod  surface  is  indicated  for  the 
downstream  slope.  No  stability  calculations  or  other  analysis  applicable 
to  the  earthen  dam  have  been  made  available. 

Plans  available  for  the  spillway  indicate  that  the  concrete  section  for 
the  upper  level  of  the  spillway  structure  is  connected  by  a  reinforced 
concrete  apron  to  an  embedded  sheet  pile  and  concrete  cutoff  wall  situated 
some  12  feet  upstream.  This  upper  level  concrete  spillway  section  is  pro¬ 
vided  with  vertical  and  horizontal  foundation  keys  to  increase  the  resis¬ 
tance  to  sliding  and  overturning/uplift.  The  cross-sectional  width  for 
the  sheetpile  wall  and  upper  level  concrete  spillway  is  greater  than  50 
feet. 

The  upstream  sheetpile  and  concrete  cutoff  wall  represents  a  modification 
to  the  originally  constructed  spillway  structure.  Plans  Indicate  that 
initially  a  single  line  of  sheetpiling  was  installed  as  a  cutoff.  A  slab 
between  the  sheeting  and  the  ogee  spilling  section  did  not  exist.  The  top 
of  the  sheeting  was  about  4  feet  lower  than  the  crest  of  the  concrete  ogee 
section,  and  the  zone  between  the  sheeting  and  concrete  section  was  filled 
with  earth,  so  that  only  a  4-foot  depth  of  reservior  water  could  exist  be¬ 
hind  the  concrete  ogee  section. 

The  second  (newer)  line  of  sheeting  is  situated  4  feet  upstream  of  the 
original  sheeting.  A  series  of  borings  were  drilled  adjacent  to  the 
original  line  of  sheet-  piling,  as  preparation  for  the  design/ installation 
of  that  second  line  which  was  to  extend  to  rock.  The  earth  between 
sheeting  lines  to  approximately  a  20-foot  depth  was  excavated  for  the 
installation  of  the  reinforced  concrete  wall  which  was  then  structurally 
tied  into  a  reinforced  concrete  slab/ apron  that  extended  to  the  crest  of 
the  concrete  spillway  section. 

A  concrete  apron  extends  from  the  upper  ogee  spillway  dissipating  pool  to 
the  lower  level  spillway  section.  Plans  indicate  a  series  of  underdrains 
are  provided  beneath  this  apron. 

The  lower  spillway  is  a  concrete  section  Integrated  with  an  older  embedded 
sheetpiling  and  masonry  dam/wall.  Earthflll  exists  on  the  upstream  and 
downstream  sides  of  the  now  burled  older  wall  to  almost  the  same  eleva¬ 
tion.  Earthflll  against  the  downstream  side  of  the  wall  "slopes"  serve  as 
the  foundation  for  the  concrete  ogee  spillway  surface.  The  downstream 
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section  of  this  part  of  the  spillway  is  provided  with  a  foundation  key  to 
provide  resistance  to  lateral  movement. 

Drawings  indicating  the  features  discussed  above  are  presented  in  Appendix 
G. 


c.  Operating  Records 

Little  information  relating  to  the  operation  of  the  facility  is  available. 
Three  gates  exist  to  control  flow  through  the  blowoff  pipe  extending 
through  the  earthen  dam,  and  these  gates  reportedly  are  operated  on  an 
alternating  basis  once  each  year. 

d.  Post  Construction  Changes 

N'o  documentation  exists  of  changes  to  the  spillway  structure  following  the 
modification  brought  about  by  the  installation/construction  of  the  up¬ 
stream  sheetpile-concrete  cutoff  wall  discussed  in  (b)  above.  The  July 
1958  report  for  improvements  to  the  spillway  channel,  prepared  by  Camp, 
Dresser  and  McKee,  Consulting  Engineers,  Boston,  Massachusetts,  recom- 
n ^nded  that  the  then  noted  deteriorated  spillway  surface  be  repaired  with 
gunite,  but  no  information  has  been  made  available  to  indicate  such  work 
was  accomplished. 

e.  Seismic  Stability 

A  strike-slip  fault  is  present  in  the  valley  which  was  dammed  to  create 
the  reservoir.  The  north  block  had  moved  eastward,  as  shown  on  the  gener¬ 
alized  geologic  map.  Figure  12,  Appendix  G.  A  major  thrust  fault  is 
located  in  the  area  of  the  dam  and  spillway.  No  earthquake  activity  has 
been  recorded  in  the  immediate  vicinity  of  the  dam. 

Although  the  area  is  located  within  Zone  2  of  the  Seismic  Probability  Map, 
there  is  a  potential  for  activity  equivalent  to  a  Zone  3  designation.  The 
earthen  dam  and  concrete  spillway  structures  apparently  bear  on  soil 
overlying  rock,  but  the  weak  nature  of  the  shale  material  underlying  the 
reservoir  site  might  Influence  the  structural  stability. 

Earthquakes  recorded  in  the  area  are  tabulated  below: 

Intensity  Location 

Date  Modified  Mercalli  Relative  to  Dam 


1877 

II 

17  miles  WSW 

1881 

III 

17  miles  WSW 

1907 

IV 

22  miles  WSW 

1916 

IV-V 

21  miles  W 

1955 

V 

12  miles  NW 

1972 

III 

17  miles  WSW 

1972 

III 

15  miles  NW 
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Evaluation  of  Structural  Stabilit. 


Earthen  Dam:  The  earthen  dam  appears  to  be  in  good  condition  structur¬ 
ally,  except  for  the  noted  seepage.  The  seepage  condition,  apparently 
ongoing  for  a  number  of  years,  has  not  had  aqy  adverse  structural  effect 
such  as  erosion  or  piping,  and  a  need  for  correction  of  a  structural 
nature  is  not  indicated  at  this  time.  However,  because  minor  through  or 
underdam  seepage  can  lead  to  serious  problems,  it  is  recommended  that  the 
embankment  and  toe  areas  experiencing  dampness  and  seepage  be  monitored  on 
a  continuous  basis.  Records  should  be  kept  of  these  monitoring  observa¬ 
tions  to  obtain  information  which  could  help  identify  possible  causes/ 
sources  of  the  condition  and,  importantly,,  serve  as  the  sentinel  to  detect 
the  possibility  of  a  worsening  condition  and  the  need  for  remedial  meas¬ 
ures.  To  observe  conditions  properly,  tall  brush  and  trees  should  be 
removed  from  the  slope  and  toe  areas.  Grass  and  low  vegetation  which  is 
retained  should  be  mowed.  As  a  helpful  measure,  the  areas  which  are 
experiencing  dampness  and  seepage  should  be  provided  with  a  blanket  of 
small  crushed  rock/gravel  to  retard  soil  erosion  and  provide  a  surface 
which  can  offer  a  good  visual  indication  of  the  quantity  and  velocity  of 
seepage  flow  and  allow  for  the  installation  of  a  measuring  weir. 

Vegetative  growth  on  the  dam's  upstream  slope  should  be  cut,  and  missing 
riprap  replaced. 

Spillway  Structure:  Design  drawings  available  for  review  show  the  plan 
alignment  and  cross-sections  for  the  spillway  structure  but  do  not  include 
specific  engineering  information  on  the  properties  of  the  spillway  and 
foundation  materials,  nor  stability  analysis.  Plans  and  cross-sections 
studied  for  the  evaluation  discussed  below  are  included  In  Appendix  G. 

Important  components  of  the  overall  spillway  structure  are  the  sheetpiling 
concrete  cutoff  wall  upstream  of  the  upper  level  overflow  section  and  the 
reinforced  concrete  apron  connecting  the  cutoff  wall  and  the  spillway 
structure.  The  cutoff  and  apron  function  to  prevent  water  seepage  and  re¬ 
sulting  pressures  from  acting  against  both  the  upper  and  lower  spillway 
sections.  If  the  cutoff  and  apron  are  effective,  the  stability  of  the 
overflow  sections  of  the  spillway  then  become  most  influenced  by  the  force 
of  lateral  earth  pressures  acting  against  upstream  and  downstream  vertical 
faces  (at-rest  earth  pressures  probably  act  against  upstream  surfaces, 
while  passive  pressures  can  develop  against  downstream  faces),  and  the 
friction  developed  along  the  base  of  the  spillway  section  and  the  resis¬ 
tance  provided  by  the  foundation  keys.  Because  of  the  relatively  great 
concrete  mass  comprising  the  overflow  sections  and  the  relatively  limited 
lateral  earth  pressure,  the  stability  of  the  overflow  section  is  great 
against  the  effects  of  overturning  and  sliding.  Due  to  the  sloping  nature 
of  the  concrete  apron  extending  between  the  upper  overflow  section  and 
cutoff  wall,  the  effect  of  ice  on  the  structure  is  expected  to  be  minimal. 
Similarly,  the  structural  stability  of  the  cutoff  wall  would  be  high;  the 
cutoff  is  embedded  in  earth  or  concrete  for  Its  full  depth  and  Is  subject 
to  an  active  or  at-rest  earth  pressure  and  tydrostatic  pressure  on  its 
reservoir  side,  which  is  resisted  by  passive  earth  pressure  and  the 
lateral  restraint  provided  by  the  concrete  apron.  Unless  very  weak  soil 
materials  exist  against  the  downstream  side  of  the  cutoff  wall,  passive 

14. 


resistance  equals  or  exceeds  pressures  caused  by  the  active/ at- rest  plus 
hydrostatic  pressure  conditions. 


Driven  interlocking  steel  sheetpiling  cannot  be  assumed  to  retain  water 
for  an  extended  period  without  expecting  some  seepage  through  joints  which 
could  haye  been  opened  or  damaged  during  the  driving  operation.  For  the 
condition  of  wall  sheeting  seepage,  uplift  water  pressures  could  eventual¬ 
ly  develop  against  the  spillway  section  behind  the  cutoff  wall.  Calcu¬ 
lations  of  an  estimated  nature  have  been  performed  to  obtain  an  Indication 
of  spillway  stability  if  subject  to  uplift  pressures.  Utilizing  the 
assumption  that  lateral  earth  and  water  pressures  acting  to  cause  insta¬ 
bility  (sliding  or  overturning)  are  counteracted  by  resisting  lateral 
pressures  and  friction  acting  on  the  spillway  and  adjacent  upstream  and 
downstream  aprons,  the  hydrostatic  uplift  resulting  from  a  reservoir  at 
the  full  PMF  elevation  is  close  to  the  condition  which  could  create 
incipient  instability,  if  the  overflow  structure  did  not  develop  resis¬ 
tance  to  uplift  from  its  Integration  with  the  upstream  cutoff  wall  and 
apron  and  the  downstream  apron.  Instability  from  such  a  severe  condition 
is  considered  unlikely  because  of  the  time  factor  involved  for  uplift 
pressures  to  increase  beyond  normal  due  to  the  retardation  nature  of  soil 
permeability  and  because  of  the  design  indication  of  the  presence  of  apron 
underdrains. 

The  conclusion  derived  from  evaluating  the  factors  involved  in  the  spill¬ 
way  design  and  forces  which  could  act  on  the  spillway  structure  is  that 
stability  will  be  retained  under  PMF  and  less  severe  conditions,  providing 
the  composite  spillway  facility  remains  in  good  condition  and  structurally 
integrated.  To  ensure  that  the  need  for  maintenance  and  repair  as  neces¬ 
sary  to  retain  structural  integrity  is  recognized,  periodic  inspection 
should  be  performed  to  examine  the  surface  of  the  full  spillway  structure 
including  the  apron  on  the  upstream  side  of  the  upper  spillway  section.  A 
convenient  time  to  perform  the  necessary  examination  could  be  in  the 
period  when  the  dam  blowoff  gates  are  operated  and  the  reservoir  level  is 
lowered  to  the  top  of  the  sheetpiling  cutoff  wall. 
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SECTION  7:  ASSESSMENT/REMEDIAL  MEASURES 
7.1  DAM  ASSESSMENT 


a .  Safety 

The  Phase  I  Inspection  of  the  Tomhannock  Spillway  Dam  did  not  indicate 
conditions  which  would  constitute  an  immediate  hazard  to  human  life  or 
property.  However,  the  dam  has  some  deficiencies  which  require  remedial 
work. 

The  hydrologic/hydraulic  analysis  indicates  that  the  dam  will  be  over¬ 
topped  by  1.1  feet  by  the  Probable  Maximum  Flood  (PMF).  However,  the 
spillway  can  pass  the  1/2  PMF  with  3.7  feet  of  freeboard.  Therefore,  the 
spillway  is  assessed  as  Inadequate  according  to  the  Corps  of  Engineers' 
screening  criteria. 

The  visual  inspection  did  not  reveal  conditions  which  would  indicate 
evidence  of  structural  displacement  or  instability.  The  conclusion 
derived  from  evaluating  the  factors  Involved  in  the  spillway  design  and 
forces  which  could  act  on  the  spillway  structure  is  that  stability  will  be 
retained  under  PMF  and  less  severe  conditions,  providing  the  composite 
spillway  facility  remains  in  good  condition  and  structurally  integrated. 

The  following  specific  safety  assessments  are  based  on  the  Phase  I  Visual 
Examination  and  Analysis  of  Hydrology  and  Hydraulics  and  Structural 
Stability: 

1.  Seepage  is  occuring  at  the  toe  of  the  earthfill  embankment  near  the 
left  abutment.  Minor  seepage  and  sloughing  also  occurs  beyond  the 
toe  of  the  embankment. 

2.  Woodchuck  holes  were  detected  on  the  downstream  face  of  the 
embankment. 

3.  The  slopes  of  the  embankment  are  overgrown  with  trees  and  brush. 

4.  The  earth  embankments  at  the  abutments  of  the  spillway  are  overgrown 
with  trees  and  brush  and  the  crest  of  the  embankments  are  eroded  due 
to  pedestrian  traffic. 

5.  The  riprap  at  the  upstream  face  of  the  earthfill  embankment  has  been 
displaced  by  vandals. 

6.  No  formalized  inspection  system  has  been  adopted. 

7.  No  warning  system  Is  presently  In  effect  to  alert  the  public  should 
conditions  occur  which  could  result  In  failure  of  the  dam. 

b.  Adequacy  of  Information 

The  information  available  is  adequate  for  a  Phase  I  investigation. 
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Items  1-6  of  the  safety  assessments  should  be  addressed  by  the  Owner  and 
appropriate  actions  taken  within  one  year  of  this  notification. 


d.  Need  for  Additional  Investigations 


Investigate  the  seepage  at  the  toe  of  the  earthfill  embankment  near  the 
left  abutment.  This  area  should  be  monitored  and  records  should  be  main¬ 
tained  to  detect  changing  conditions  which  might  affect  the  safety  of  the 
facility. 


7.2  RECOMMENDED  MEASURES 

The  following  deficiencies  should  be  corrected  to  insure  safety  of  this 

facility: 

1.  Appropriate  steps  should  be  taken  to  eliminate  woodchucks  from  the 
embankment. 

2.  The  slopes  of  the  embankment  should  be  cleared  of  trees  and  brush  and 
a  sod  cover  should  be  established  to  allow  easy  access  to  the  slopes 
for  inspection. 

3.  The  earth  embankments  at  the  abutments  of  the  spillway  should  be 
cleared  of  trees  and  brush  and  material  should  be  replaced  to  bring 
the  crest  to  a  uniform  elevation  throughout  their  entire  length. 

Steps  should  be  taken  to  secure  these  areas  from  traffic  by  the 
public. 

4.  The  displaced  riprap  on  the  upstream  face  of  the  earthfill  embankment 
should  be  repaired. 

5.  A  formalized  inspection  system  should  be  adopted  to  develop  data  on 
conditions  and  maintenance  operations  at  the  facility. 

6.  A  flood  warning  and  emergency  evacuation  plan  should  be  implemented 
to  alert  the  public  should  conditions  occur  which  could  result  in 
failure  of  the  dam. 
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Upstream  slope  of 
embankment  section. 


Downstream  slope  of 
embankment  section 
at  right  abutment. 


Gatehouse  at  outlet 
of  drain  line  at 
center  of  downstream 
slope. 


9.  Spillway  from  left  abutment. 


10.  Receiving  stream  at  spillway. 
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VISUAL  INSPECTION  CHECKLIST 

Basic  Data 
a.  General 

Name  of  Dam  ~Tb»*  SPlU-UJA\>  DA** 

Fed.  I.D.  #  HV  II 7 _  DEC  Dm  No.  _ 


River  Basin 


Location:  Town 


County  ggNJSSEi.ftgVg_ 


Stream  Name  Tonv-H 

Tributary  of  KOO&iC.  gyVfcg. 

Latitude  (N)  vz-szi _ 

Type  of  Dam  Zazth  - 


Longitude  (W)  7  J~3«S*.  L 


Hazard  Category 


Date(s)  of  Inspection  ^  /  f  If// 

Weather  Conditions  &L& _ 
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b. 


Reservoir  Level  at  Time  of  Inspection 
Inspection  Personnel  F.xuPtetfrtu^tc;  t  Art.  &QMgz.  p.F.M^gneyw^  H- 
Mp^>K»TT  -  D4Lge*Q>Mggg'/wc<g0.  y£/L  8oN£ST£&.-CitV  pe TB*/  Pe* 

op  Pb&uc  wnurtrs 

Persons  Contacted  (Including  Address  &  Phone  No.) 

glCHfjag, 

Go*+*aiSSi4*'€C.  oP  JbffdC  (jTIUTISS 

C >Ty  pc  TRoy  _ 


-reaePHontZ  SH-tJo-  t/sto 


vt&see.  zp 


a/V.  /zjyz. 


d.  History: 

Date  Constructed  Moo  — 


Date(s)  Reconstructed 


Designer  C\TV  OF  'TZc'J  C.ot**rttsst*tt  Qp  Po&Uc  ujoZkc 
Constructed  By  L) 


§  93-15-3(9/80) 


I 

I 
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Embankment 
a.  Characteristics 

(1)  Embankment  Material  FILl  -CH4Prte?tt/5Tf( 

U  H  K  OH _ 

(2)  Cutoff  Type  do »*r**re  CoRg  _ 


(3) 

m 

(3) 


Impervious  Core  f  i  ou  S. 

Fttgjs  oP  _ 

Internal  Drainage  System  _ t*m & _ 


id 


ME 


Miscellaneous  A/OmC 


b.  Crest 

(1)  Vertical  Alignment  ftp  IZ&C&OUHe/T ICS  fJotBO . 


(2) 

(3) 

(4) 


Horizontal  Alignment 

_ Nc _ _ o8SB*j&> 

Surface  Cracks 

MomE 

dB &Crz~JGf>  —  ClCsaT  i£ 

TB#k/eeaco 

Be) 

tSflUNu/vac/ji  So* 

Miscellaneous 

_ Nome _ 

Upstream  Slope 

(1)  Slope  (Estimate)  (V:H)  1  » 

(2)  Undesirable.  Growth  or  Debris,  Animal  Burrows 

flr  tpp  6  p  scope _ 


(3)  Sloughing,  Subsidence  or  Depressions  Afo/yg  oBSmmiMro 


>3-15-3(9/80'! 

(1J  Erosion  at  Contact  _ £{£2iI!zL 

(2)  Seepage  Along  Contact  t{6fU5.  O&SEg^*  O 


3)  Drainage  System 

a.  Description  of  System  A/pu*s. 


b.  Condition  of  System 


c.  Discharge  from  Drainage  System  U6*4H 


U)  Inst  Fomentation  (Momumentation/Surveys,  Observation  Wells,  Weirs 
Piezometers,  Etc.)  Nt 


.  Sedimentation  t/B  /*/^b  ■ 


c.  Unusual  Conditions  Which  Affect  Dam 


6)  Area  Downstream  of  Dam 

a.  Downstream  Hazard  (No.  of  Homes,  Highways,  etc.)  3  t-to m.Cs  OX 
roc  cejuejd.  aF&n-eK  i+mj  P>o u>u s'trtf/q** 


).  Seepage,  Unusual  Growth 


c.  Evidence  of  Movement  Beyond  Toe  of  Dam 


|93-15-3(9/8o) 
|  c.  fin 


^ASauterM^uT  ar  ASoT*.**r  a*  S0CL  *4j*  fS  / 3  EStPCD 

Ou€-  T6  T&e&re**"  Tf^g F*C  -  gcg&7~  A3  au6K4B**u* 

HJ  i  TH  m&Bs  •  BeustAT  L£Fr  STiLCLUtW  08tfn****T. 


d.  Condition  of  Discharge  Conveyance  Channel  CiXPtrw^ 

Mo  QjGxJE>**T-  EBsStA+f  A/eT&P. _ 


Reservoir  Drain/Outlet 
Type:  Pipe  ^ 

Material:  Concrete 


ondiiit 


Metal 


Size: 


D»P>*E.tCIL  Length 


_  Other  _________________ 

Other  STggLftPg  &*K#&£> 
i*l  coutmwrgL 

tZOT  -fT 


Invert  Elevations:  Entrance  _ 
Physical  Condition  (Describe) : 
Material:  «■  "V— 

Joints:  ^ 

Structural  Integrity:  _____ 


33r2> 


333 


Unobservable 


Alignment 


Hydraulic  Capability:  ~To  OC  O 

CftMP  Pecgscn.  ^  M.C  Qg-S-  EEPb<S 


Means  of  Control:  Gate 
Operation:  Operable 


Valve  _____ 
Inoperable 


dot-V  /f£g 
_  Uncontrolled 
_  Other 


Present  Condition  (Describe) :  Mu  uAluea  o?ge*i 

fl-MP  gxttoogP  ty _ 

iwc»r  Ca)«rt4L  ^  e»flr*5  l  ’  4"  *  <*'-4'’ 

OuTLKr-  (tj»uri»A.  cf  C**7E  30''°*A  . 


'3-15-3(9/00) 
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Structural 

a.  Concrete  Surfaces 


/V4 


b.  Structural  Cracking  M  4- 


c.  Movement  -  Horizontal  &  Vertical  Alignment  (Settlement) 


d. 


.Junctions  with  Abutments  or  Embankments 


££ 


e.  Drains  -  Foundation,  Joint,  Face  _ 
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Appurtenant  Structures  (Power  House,  Lock,  Gatehouse,  Other) 
a.  Description  and  Condition  _  10 dreg  So /ut*k£-  /-s 

EiS-M*Tg  P4W.  ■  TTS  CLewPiTtoH  jJjgs  A/o 

Bf&Zuic,  Q*sL  APETV _ 


11) 


Operation  Procedures  (Lake  Level  Regulation): 

<3  0PEm£1>  VtXjHc,  2>*Z4Nei  ZuhoTF 

To  hummiX-£  Flow  aoba s.  .  pm/fjK!  to*. s 

//or  dWjvag  Dt/gUA/tj  sgp/z/c-  <yf=  /?<F/  77r 


tttfnr  iPfrTtKV  J?J*SdC.UT~  u  niT/tHlC 


APPENDIX  C 

HYDROLOGIC/HYDRAULIC,  ENGINEERING  DATA  AND  COMPUTATIONS 
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CHECK  LIST  FOR  DAKS 
HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


1 


AREA -CAPACITY  DATA : 


Elevation 

(ft.) 

Surface  Area 
(acres) 

Storage  Capacity 
(acre-ft.) 

1) 

Top  of  Dam 

H0\ 

^.000 

SM,noo 

2) 

Design  High  Water 
(Max,  Design  Pool) 

M/A 

■ 

3) 

Auxiliary  Spillway 
Crest 

M/A 

4) 

Pool  Level  with 
Flashboards 

-  nja 

5) 

Service  Spillway 

Crest 

— _ 

VOO 

DISCHARGES 

Volume 

(cfs) 


l) 

Average  Daily 

_ Gtffi _ 

2) 

Spillway  @  Maximum  High  Water  Ctof  o? 

-Hsuo 

3) 

Spillway  @  Design  High  Water 

_ m _ 

A) 

Spillway  @  Auxiliary  Spillway  Crest  Elevation 

NM 

5) 

Low  Level  Outlet  w/  wo&er  level  eft  0$ 

iaOO 

6) 

Total  (of  ai  facilities)  @  Maximum  High  Water 

..JttkLta.  , 

2) 

Maximum  Known  Flood 

8) 

At  Time  of  Inspection 

z 


CREST: 


ELEVATION:  **01  FT 


Type: 


Width:  PY 


Spillover  ___ _ ___ 

Location  1600 '  <^Au/6a 


Length:  (aOO  yt _ 

. -  fa  AC  rtf*  j>  TP*o  r 

S/rtibGittntZ.'t  f _ 


SPILLWAY: 


PRINCIPAL 

Nl  A 


EMERGENCY 


Elevation  _ ^>*10 _ 

Type  t-o^eA  ^r<sT 

Width  ^  OD  PT _ 


Type  of  Control 

_ Uncontrol  led 

Control  led: 


Type 

(Dashboards;  gate! 
Number 


_ Size/Length  _ 

Invert  Material  CttnCTVt* 

Anticipated  Length 
of  operating  service  m/A 

______  Chute  Length  _ 

Height  Between  Spillway  Crest  _____ 
&  Approach  Channel  Invert 
(Weir  Flow) 


H YO ROMETEROLOG I CAL  GAGES: 

Type  :  IMo<\i  od  yrej>e<<V 

Location:  _ 

Records: 

Date  -  _ 

Max.  Reading  -  _ _ 

FLOOD  WATER  CONTROL  SYSTEM: 

Warning  System:  _ Mo^e  ^rrserCT _ 

Method  of  Controlled  Releases  (mechanisms): 

T ‘tti.JSti.-V>> e^.-plpc _ )  H'S-  ft  sUut  frofre*.  • 


4 


DRAINAGE  AREA:  (a  7  SQ,  /At . _ 

DRAINAGE  BASIN  RUNOFF  CHARACTERISTICS: 

Land  Use  -  Type:  q$L±SjA iaU&l  vjCVV  xx 

Terrain  -  Relief:  /ApWofrg.  ~\o  sV  gg ^  Slo k _ 

Surface  -  Soil:  Mo~V  V-v\Qvjqy\ _ _ 

Runoff  Potential  (existing  or  planned  extensive  alterations  to  existing 
(surface  or  subsurface  conditions) 

Nc>~\  Y-.yNQv'O'A _ _ 


Potential  Sedimentation  problem  areas  (natural  or  man-made;  present  or  future) 

_ LLf*  Y-VNC)  vaJYN _ _ _ 


Potential  Backwater  problem  areas  for  levels  at  maximum  storage  capacity 
including  surcharge  storage: 

_ Noy\e  awn _ 


Dikes  -  Floodwalls  (overflow  &  non-overflow  )  -  Low  reaches  along  the 
Reservoir  perimeter: 


Location: 

Elevation: 

Reservoir: 


■Ai/A. 


Length  §  Maximum  Pool 


Length  of  Shoreline  (g  Spillway  Crest)  t  6.ST  ~t- 


(Miles) 

(Miles) 
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March  31/1959 


Be  t  Heoor-ei ruction  of 
Spillway  Channel 
Dos  #110 

Towns  of  Pittstown 

*  Schaghtiooke 
County  of  Rensselaer 


Mr.  Roland  E.  Heaoox 
Chief  Water  Plant  Operator 
Melrose  laboratory 
Melrose,  Rev  lark 

Dear  Sir i 

The  report,  plans  and  specifications  filed  by  you  under  the 
provisions  of  Seotlor  94 8  of  the  Coneervation  law  for  the  owner  City 
of  Troy,  Bureau  of  Veter,  Trw,  New  Toxic  for  the  reconstruction  of 
tho  spillway'  channel  of  Dan  rL10  in  the  Towns  of  Pittstown  sod 
Sahagbticoke,  County  of  Rensselaer,  are  approved  to  the  extent  of 
the  authority  vested  in  the  Superintendent  of  Public  Works  under  the 
above  mentioned  statute. 

Che  set  of  plans  and  specifications,  formally  steeped 
ap;  roved,  is  being  returned  herewith. 


▼ary  truly  yours, 

K.  V.  Dayton 
Deputy  Chief  Engineer 


D.  C.  Ogstary 
Assoc.  Civil  fcgineer 


JEP:fe 

Enel. 


CITY  OF  TROY 


I 

I 


j  E  I  -ItACOx  PE 

F  W  I  *  PLANT  OHRMO1* 

ICK  M  E'vNNELLO 

MIST 


^Helrose  |EabtJratorg 

BUREAU  OF  WATER 
MELROSE.  NEW  YORK 


I 


March  26,  1959 


v  . 
\ 


Mr.  E.  W.  Dayton 
Deputy  Chief  Engineer 
Division  of  Construction 
Department  of  Public  Works 
State  of  New  York 
Albany  1,  New  York 


Dear  Sir: 


Attention:  Mr.  D/C.  Ogsbury 

ftate  Civil  Engineer 
Ref:  Reconstruction  of  Spillway 
Channel  ,A>aia  #110 


We  are  sending  you,  under  separate  cover,  two 
copies  of  those  sections  of  the  pirns  and  specifications 
for  Contract  #1  which  are  applicable  to  the  work  at 
the  Tomhannock  Spillway  Channel. 

Bids  were  received  on  this  work  on  March  20th 
last  and  we  expect  to  make  an  early  award  of  the 
contract . 

I  hope  we  will  receive  your  approval  of  this 
work  without  delay . 


lc< 

PE*-- 


very  truly  yo\ue*y/  pi-Jr-  —  9 

ROLAND  E.  HEACOX,  P.E1  >  ■ 

Chief  Water  Plant  Operator 


REH/lh 


Tno*  New  York  Home  of  “UncU  J>mu" 


1959 


RE  i  Reconstruction  of 
Spillway  Channel 
Dan  #110 

Tcvns  -  Pittotovn  A 
Schaghtiooka 
County-  Rensselaer 


Hr.  Boland  t,  Btmoox 
Chief  Water  Plant  Operator 
Troy  Water  Bureau 
Troy,  few  York 


/ 


Dear  Siri 


Reoalpt  of  an  application  and  report  prepared  by  the 
firm  of  Caap,  Dresser  and  McKee,  Consulting  Engineers,  and  tbs 
return  of  data  previously  loaned  to  you,  all  partainlng  to  tha 
above  oaned  dan,  ie  hereby  acknowledged* 

We  have  reviewed  end  studied  the  report  and  preliminary 
plane  and  find  tha  proposed  reconstruction  of  epUlMty  channel  to  be 
satisfactory  to  us* 

However,  before  we  grant  foraal  approval  of  the  proposed 
project  it  will  be  necessary  for  you  to  eubcit  to  us  two  l2)  asts 
of  the  final  plans  and  specifications. 


Very  truly  yours, 

I,  V,  Dayton 
Deputy  Chief  Engineer 


BY  i 


JP/ea 


D.  C.  Ogebury 
Associate  Civil  Engineer 


r*rm  t-il  (I o  ntl  IM  Ut 

OH.  7-S6-7 


i  i  i> , 


STATE  OF  NEW  YORK 


department  of  public  works 


ALBANY 

Received  Afa*rh  .  .  /9A  y .  .  Dam  N0....UQ  ~P. . 

Disposition  BppSV  ¥.(X/..  fy#/?./? . .  / ?S  9  Watershed  UpperHudapn 

Foundation  inspected . 

Structure  inspected  . 


Application  for  the  Construction  or  Reconstruction  of  a  Dam 

Application  is  hereby  made  to  the  Superintendent  of  Public  Works,  Albany,  N.  Y.,  in  compliance  with  the 
provisions  of  Section  948  of  the  Conservation  Law  (see  third  page  of  this  application)  for  the  approval  of 


RSflBWSilWBfWA drawings,  marked..  Zrsjr.*. .  New  York. . . . .Report: . . on.. Improvement a... ta - 
Water  Supply . July.  19?8  • 


herewith  submitted  for  the  j  reconstruction  }  a  hereTn^ descnCeff.^ill  provisions  of  law  will  be  complied 

re  cons  tract ion 

with  in  the  creation-^ 4b*  pvepocad.  das*  It  is  intended  to  complete  the  work  covered  by  the  application  about 

De member. .  .19.59 . . . (Construction  of  Dam  completed  in  1904) 


provisions  of  law  will  be  complied 


1.  The  dam 


on.  -Isinfeanno.ck. .  CrftSfc . flowing  into  -HOpaic  River . in  the 


VriSof  P.it.f.st  own.  Jt.Scha4hti.cpke. 


.County  of 


RenB seiner 


and3miles.Nprthe«5t.pfMp.lrp.aff4.N.Y,..9n.)fc.lrp8.e-Yail«y.?.^  . 

(Cfea  exact  djftauea  sad  direction  from  a  w*nka*V»  bridge,  dan  ▼Maga,  mala  warn -roads  at  aottk  af  a  stream) 

2.  Location  of  dam  is  shown  on  th e. Toohannock . . S£/4 . . Coh.Q  8  e.  ... .15.? . quadrangle  of  the 

United  States  Geological  Survey.  .  •  ,  -  - .  . 

3  The  name  of  the  owner  is.  .City.p.f . .IJtpy* _Pwr.^u..ol.K#t:fr...„ . 

4.  The  address  of  the  owner  isCity  .B.aU . S  t  a  t  £.  St, ... .  T  roy  fYt . 

5.  The  dam  wifbe  used  for....V#.t.gr... Supply. . 

6.  any  part  of  the  dam  te  built  upon  or  its  pond  flood  any  State  lands  . . . 

7.  The  watershed  above  the  proposed  dam  is . _®7. . . . square  miles. 

8.  The  proposed  dam  will  create  a  pond  area  at  the  spillcrest  elevation  of. _ . -acres 

and  will  impound.  156.y363,QQ0. . cubic  feet  of  water. 


9.  The  maximum  height  of  the  proposed  dam  above  the  bed  of  the  stream  is.AQ.$i _ feet _ r.r _ inches. 

10.  The  lowest  part  of  the  natural  shore  of  the  pond  is...  IQ .  . . feet  vertically  above  the  spillcrest, 

and  everywhere  else  the  shore  will  be  at  least . 20. . feet  above  the  spillcrest. 

11.  State  if  any  damage  to  life  or  to  any  buildings,  roads  or  other  property  could  be  caused  by  any  possible 

failure  of  the  proposed  dam . 


12.  The  natural  material  of  the  bed  on  which  the  proposed  dam  will  rest  is  (day,  sand,  gravel,  boulders, 

granite,  shale,  slate,  limestone,  etc.) . 

13.  Facing  downstream,  what  is  the  nature  of  material  composing  the  right  bank? . 


14.  Facing  downstream,  what  is  the  nature  of  the  material  composing  the  left  bank?. 


15.  State  the  character  of  the  bed  and  the  banks  in  respect  to  the  hardness,  perviousness,  water  bearing,  effect 
of  exposure  to  air  and  to  water,  uniformity,  etc . 


16.  Are  there  any  porous  seams  or  fissures  beneath  the  foundation  of  the  proposed  dam  ?.. 


17.  Wastes.  The  spillway  of  the  above  proposed  dam  W....3QG..".7.;.“feet'lorigTn  the*  clear ;  the  waters 

wiS-fee  held  at  the  right  end  by  iCftTtfa . . eobATtlwOgHt . the  top  of  which  iwlPbe...  ^....^. . .feet  above 

the  spillcrest,  and  have  a  top  width  of....!®. . . feet ;  and  at  the  left  end  b/V..... ?.."***£ . 

the  top  of  which  will  be....!.!. .“..feet  above  the  spillcrest,  and  have  a  top  width  of . .!?...* _ feet. 

18.  The  spillway  is  designed  to  safely  discharge.. '.j23.».QQ.Q . cubic  feet  per  second. 

19.  Pipes,  sluice  gates,  etc.,  for  flood  discharge be  provided  through  the  dam  as  follows: 

jjft. . Steel  ..pipe :  encased  ...^..concrete. . 

3  sluice  gates l.JL.ft  jjc j4,5  ft. .  . 

. 4  3Q..  iafcb  gate. .  . . . 


20.  What  is  the  maximum  height  of  flash  boards  which  will  be  used  on  this  dam? . K.Q1MS. 

21.  A  Mon.  Below  the  proposed  dam  there  will  be  an  apron  buik  of . SPR* 

feet  long  across  the  stream . feet  wide  and . feet  thick. 

22.  Does  this  dam  constitute  any  part  of  a  public  water  supply?. . T.®*.. . . 


INSTRUCTIONS 

Read  carefully  on  the  third  page  of  this  application  the  law  setting  forth  the  requirements  to  be  complied  with 
in  order  to  construct  or  reconstruct  a  dam. 

Each  application  for  the  construction  or  reconstruction  of  a  dam  must  be  made  on  this  standard  form,  copies  of 
which  will  be  furnished  upon  request  to  the  State  Department  of  Public  Works,  Albany,  N.  Y.  The  application  must 
be  accompanied  by  three  sets  of  plans,  and  specifications.  The  information  furnished  must  be  in  sufficient  detail  in 
order  that  the  stability  and  safety  of  the  dam  can  be  determined.  In  cases  of  large  and  important  dams  assumptions 
made  in  calculating  stresses  and  stability  should  be  given. 

Samples  of  materials  to  be  used  in  the  dam  and  of  the  material  on  which  the  dam  is  to  be  founded  may  be 
asked  for,  but  need  not  be  furnished  unleSs  requested. 

If  the  dam  constitutes  a  part  of  a  public  water  supply,  application  should  be  made  to  the  Water  Power  and 
Control  Commission  under  Article  XI  of  the  Conservation  Law. 

An  application  for  the  construction  or  reconstruction  of  a  dam  must  be  signed  by  the  prospective  owner  of  the 
dam  or  his  duly  authorized  agent.  The  address  of  the  signer  and  the  date  must  be  given  as  provided  for  on  the  last 
page  of  the  application  form. 

SECTION  948  OF  THE  CONSERVATION  LAW 

§  948.  Structures  for  impounding  water;  inspection  of  docks;  penalties.  No  structure  for  impounding  water 
and  no  dock,  pier,  wharf  or  other  structure  used  as  a  landing  place  on  waters  shall  be  erected  or  reconstructed  by 
any  public  authority  or  by  any  private  person  or  corporation  without  notice  to  the  superintendent  of  public  works, 
nor  shall  any  such  structure  be  erected,  reconstructed  or  maintained  without  complying  with  such  conditions  as  the 
superintendent  of  public  works  may  by  order  prescribe  for  safeguarding  Hfe  or  property  against  danger  therefrom. 
No  order  made  by  the  superintendent  of  public  works  shall  be  deemed  to  authorize  any  invasion  of  any  property 
rights,  public  or  private,  by  any  person  in  carrying  out  the  requirements  of  such  order.  The  superintendent  of  public 
works  shall  have  power,  whenever  in  his  judgment  public  safety  shall  so  require,  to  make  and  serve  an  order,  setting 
forth  therein  his  findings  of  fact  and  his  conclusions  therefrom,  directing  any  person,  corporation,  officer  or  board, 
constructing,  maintaining  or  using  any  structure  hereinbefore  referred  to,  either  remove  the  said  structure  or  to 
repair  or  reconstruct  the  same  within  such  reasonable  time  and  in  such  manner  as  shall  be  specified  in  inch  order,  and 
it  shall  be  the  duty  of  every  such  person,  corporation,  officer  or  board,  to  obey,  observe  and  comply  with  such  order 
and  with  the  conditions  prescribed  by  the  superintendent  of  public  works  for  safeguarding  life  or  property  against 
danger  therefrom,  and  every  person,  corporation,  officer  or  board  failing,  omitting  or  neglecting  so  to  do,  or  who 
hereafter  erects  or  reconstructs  any  such  structure  hereinbefore  referred  to  without  submitting  to  the  superintend¬ 
ent  of  public  works  and  obtaining  his  approval  of  plans  and  specifications  for  such  structures  when  required  to  do  so 
by  his  order  or  hereafter  fails  to  remove,  erect  or  to  reconstruct  the  same  in  accordance  with  the  plans  and  specifica¬ 
tions  so  approved  shall  forfeit  to  the  people  of  the  State  a  sum  not  to  exceed  five  hundred  dollars  to  be  fixed  by  the 
court  for  each  and  every  offense ;  every  violation  of  any  such  order  shall  be  a  separate  and  distinct  effense,  and,  in 
such  case  of  a  continuing  violation,  every  day’s  continuance  thereof  shall  be  and  be  deemed  to  be  a  separate  and 
distinct  offense.  Such  order  shall  not  contain  any  provision  to  compel  the  owner  to  make  repairs  or  proceed  with 
reconstruction  as  specified  in  this  section  by  any  type  of  construction  other  than  that  of  the  dam  itsdf.  In  addition 
to  said  forfeiture  upon  the  violation  of  any  such  order,  the  superintendent  of  public  works  dial]  have  power  to  enter 
upon  the  lands  and  waters  where  such  structures  are  located,  for  the  purpose  of  removing,  repairing  or  reconstruct¬ 
ing  the  same,  and  to  take  such  other  and  further  precautions  which  he  may  deem  necessary  to  safeguard  life  or 
property  against  danger  therefrom.  In  removing,  repairing  and  reconstructing  such  dam  the  supuWeodent  shall 
not  deviate  from  the  method,  manner  or  specifications  contained  in  the  original  order.  The  superiatadeat  of  pub¬ 
lic  works  shall  certify  the  amount  of  the  costs  and  expenses  incurred  by  him  for  the  removal,  repair  or  reconstruc¬ 
tion  aforesaid,  or  in  anywise  connected  therewith,  to  the  board  of  supervisors  of  the  county  or  enweies  in  which 
the  said  lands  and  waters  are  located,  whereupon  it  shall  be  the  duty  of  such  board  of  npemsen  to  add  the 
amount  so  certified  to  the  assessment  rolls  of  such  locality  or  localities  as  a  charge  against  the  real  property  upon 
which  the  dam  is  located  designated  or  described  by  the  superintendent  of  public  works  as  chargobe  therewith, 
and  to  issue  its  warrant  or  warrants  for  the  collection  thereof.  Thereupon  it  shall  become  the  it;  af  *sd>  locality 
or  localities  through  their  proper  officers  to  collect  the  amounts  so  certified  in  the  same  manner  as  taxes  are 
collected  in  such  locality  or  localities,  and  when  collected,  to  pay  the  same  to  the  superintended  of  ^Mic  works 


who  shall  thereupon  pay  the  same  into  the  treasury.  Any  amount  so  levied  shall  thereupon  become  a  lien  upon  the 
real  property  affected  thereby,  to  the  same  extent  as  any  tax  levy  becomes  and  is  a  lien  thereon. 

Any  person  in  interest  may,  within  thirty  days  from  the  service  of  any  such  order,  appeal  to  the  supreme  court 
to  determine  the  reasonableness  of  such  order.  At  any  time  during  such  appeal  to  the  supreme  court  upon  at  least 
three  days’  notice,  the  party  appealing  may  apply  for  an  order  directing  any  question  of  fact  to  be  tried  and  deter¬ 
mined  by  a  jury,  and  the  court  shall  thereupon  cause  such  question  to  be  stated  for  trial  accordingly  and  the  findings 
of  the  jury  upon  such  question  shall  be  conclusive.  Appeals  may  be  taken  from  the  supreme  court  to  the  appellate 
division  of  the  supreme  court  and  to  the  court  of  appeals  in  such  cases,  subject  to  the  limitations  provided  in  the 
civil  practice  act. 

This  section  shall  not  apply  to  a  danf  where  the  area  draining  into  the  pond  formed  thereby  does  not  exceed 
one  square  mile,  unless  the  dam  is  more  than  ten  feet  in  height  above  the  natural  bed  of  the  stream  at  any  point  or 
unless  the  quantity  of  water  which  the  dam  impounds  exceeds  one  million  gallons ;  nor  to  a  dock,  pier,  wharf  or 
other  structure  under  the  jurisdiction  of  the  department  of  docks,  if  any,  in  a  city  of  over  one  hundred  and  seventy- 
five  thousand  population.  This  section  as  hereby  amended  shall  not  impair  the  effect  of  an  order  heretofore  made 
by  the  conservation  commission  or  commissioner  under  this  section  prior  to  the  taking  effect  of  chapter  four  hun¬ 
dred  and  ninety -nine  of  the  laws  of  nineteen  hundred  and  twenty-one,  nor  require  the  approval  by  the  superintend¬ 
ent  of  public  works,  of  plans  and  specifications  theretofore  approved  by  such  commission  or  commissic  -  si  under 
this  section. 

The  foregoing  information  is  correct  to  the  best  of  my  knowledge  and  belief,  and  the  construction  will  be 
carried  out  in  accordance  with  the  approved  plans  and  specifications. 


City  of  Troy j, .  H.Y . . Bureau  of  Water . t  Owner 

By  . .  authorized  agent  of 

Joseph  F.  Hayden  ^Commissioner  Public  Works 


owner. 


Address  of  sfgne: 


Date.  ...January.  .2.3 .1959 


Mr,  Boland  E.  Haaoox 
Chief  V«t*r  Plant  Operator 
Troy  Veter  Bureau 
Troy,  lav  Tork 

tear  Sirs 


This  la  to  rsaind  you  that  you  bar*  on  loon  fro*  us  tho 
following  Items 


1.  Cbne  blueprint  of  existing  6am  #11 0 

2.  Bine  clippings  pertaining  to  dm  #110 

3.  Ooa  TJ.S.Q.S.  mp 

4.  Tour  applications  dated  aa  follow*  i 

April  17,  1918.  Juno  20,  1916,  Juno  20,  1916 
and  August  2,  1926 

If  you  bam  *7 ready  node  photoetatie  eopios  of  tho  *bore 
item,  soy  we  request  you  to  return  then  to  this  Department, 
attention  of  Mr,  9,  C.  Qgotury,  at  your  earliest  eomenlenes. 

Eery  truly  yours. 


lanrr  TenBegen 
Itaputy  Chief  Engineer 


9,  C.  Cgsbury 
Aasoo.  Gieil 


JSPife 


TROY,  NEW  YORK 
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TO  WATER  SUPPLY 
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CAMP,  DRESSER  &  McKEE 
Consulting  Engineers 
Boston,  Massachusetts 


Camp.  Dresser  S.  McKee 


*  M  omas  R  camp 
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July  11,  1958 


Mr.  Joseph  F.  Hayden 
Commissioner  of  Public  Works 
City  of  Troy 
Troy,  New  York 

Dear  Mr.  Hayden:  f  •  Report  on  ImprovemontE  to  Water  Supply 

In  compliance  with  the  terms  of  our  letters  of  May  8,  1958,  and  May 
23,  1958,  addressed  to  Mr.  Roland  E.  Heacox,  Chief  Water  Plant  Operator 
of  the  Troy  Water  Bureau,  and  subsequent  instructions  from  Mr.  Heacox, 
we  have  made  an  engineering  Investigation  to  prepare  preliminary  designs 
aad  cost  estimates  for  the  construction  of  certain  water  supply  facilities 
which  are  needed  at  once  either  for  the  purpose  of  preventing  failure  of 
major  water  supply  works  or  for  the  purpose  of  protecting  the  quality  of  the 
water  delivered  to  the  consumers  and  the  reliability  of  the  supply.  The  re¬ 
sults  of  our  studies  are  presented  in  detail  in  the  following  report  and  are 
summarized  below. 


Summary 

The  total  estimated  cost  of  works  recommended  for  immediate  con¬ 
struction  is  $43C,  850,  including  allowances  for  engineering  and  contingencies. 
The  Items  covered  in  this  report  which  are  recommended  for  immediate 
construction  aro:  (l)  Improvements  to  blow-off  facilities  at  Tomhannock 
Dam,  estimated  to  cost  $11*200;  (2)  improvements  at  Tomhannock  Intake, 
estimated  to  cost  $37,600;  (3)  reconstruction  of  Tomhannock  Spillway  channol, 
estimated  to  cost  $320, 400;  (4)  deslltlng  of  Quacken  Kill  diverting  reservoir, 
estimated  to  cost  $33,750;  (5)  improvement  of  chlorination  facilities  at 
Quacken  Kill  diverting  reservoir,  estimated  to  cost  $12,600;  and  (6)  improve¬ 
ment  of  chlorinating  facilities  at  the  Vanderbeyden  Reservoir,  estimated  to 
cost  $18,300. 


Mr.  Joseph  F.  Hayden  -  2 
July  11,  1958 


The  most  important  of  the  six  items  recommended  for  immediate 
construction  is  the  Tomhannock  spillway  channel,  which  represents  over 
70%  of  the  total  estimated  cost  of  all  six  items.  The  existing  channel  is 
in  an  advanced  stage  of  destruction.  If  it  is  not  replaced  Immediately, 
there  is  danger  of  loss  of  the  highway  bridge  and  of  the  Tomhannock  spill¬ 
way  dam  itself  by  floods  of  moderate  size  which  may  be  expected  at  any 
time.  It  is  strongly  recommended  that  authorization  for  construction  be 
obtained  as  quickly  as  possible  so  that  the  project  can  be  undertaken  this 
fall  when  the  reservoir  can  be  drawn  down.  If  authorization  is  obtained 
within  about  a  month's  time,  it  should  be  possible  to  complete  construction 
prior  to  the  1959  spring  runoff. 

Some  improvements  not  considered  in  this  report  but  which  have 
been  studied  by  Mr.  Heacox  are  also  urgently  needed  at  this  time.  More¬ 
over,  a  comprehensive  engineering  study  of  the  entire  system,  such  as 
described  in  our  letter  of  April  9,  1958  to  Mr.  Heacox,  Is  badly  needed 
to  develop  a  long-range  plan  for  the  rehabilitation  and  Improvement  of  the 
entire  system.  The  water  is  of  poor  quality  and  not  adequately  treated 
according  to  modern  standards  for  the  protection  of  the  consumer  and 
the  supply  and  distribution  works  have  suffered  from  many  years  of 
neglect. 

We  wish  to  express  our  appreciation  to  you,  to  Mr.  Heacox,  to 
Mr.  Smith,  and  to  other  members  of  the  staff  of  the  Department  of  Public 
Works  for  the  cooperation  given  us  in  our  studies. 

Yours  very  truly,  • 


CAMP,  DRESSER  6  McKEE 


Thomas  R.  Camp 


X 
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TROY,  NEW  YORK 


REPORT  ON  IMPROVEMENTS  TO  WATER  SUPPLY 


Scope  of  Investigation 

The  purpose  of  the  investigation  described  in  this  report  was  to  pre¬ 
pare  preliminary  designs  and  cost  estimates  for  the  construction  of  certain 
wator  supply  facilities  which  are  needed  at  once,  either  for  the  purpose  of 
preventing  failure  of  major  water  supply  works  or  for  the  purpose  of  protect¬ 
ing  the  quality  of  the  water  delivered  to  the  consumers  and  the  reliability  of 
the  supply.  Some  improvements  not  considered  in  this  report,  but  which  have 
been  studied  by  Mr.  Heacox,  are  also  urgently  needed  at  this  time.  Moreover, 
a  comprehensive  engineering  study  of  the  entire  system,  such  as  described  in 
our  letter  of  April  9,  1958,  to  Mr.  Heacox,  is  badly  needed  to  develop  a  long- 
range  plan  for  the  rehabilitation  and  improvement  ctf  the  system. 

The  items  covered  in  this  report  are  (1)  improvements  to  blowoff  facili¬ 
ties  at  Tamhannock  Dam,  (2)  improvements  at  Tomhannock  intake,  (3)  recon¬ 
struction  of  Tomhannock  spillway*cbannel,  (4)  desilting  of  Quacken  Kill  diverting 
reservoir,  (5)  improvement  of  chlorination  facilities  at  Quackcn  Kill  diverting 
reservoir,  and  (6)  improvement  of  chlorinating  facilities  at  the  Vaaderheyden 
Reservoir.  •  «  « 

The  results  of  the  studies  for  each  of  these  items  are  presented  in  de¬ 
tail  below,  together  with  cost  estimates  and  recommendations. 


1.  Blowoff  Facilities  at  Tomhannock  Dam 


The  dam  presently  contains  three  sluice  gates  with  1-ft  6-in  by  4-ft  6-in 
clear  openings  at  the  upstream  toe  of  the  dam,  under  about  50  ft  of  water.  These 
sluice  gates  discharge  through  a  5 -ft  diameter  steel  pipe  encased  in  concrete 
laid  under  the  dam  to  the  downstream  toe  of  the  daxn.  At  the'  downstream  toe  of 
the  dam  the  5 -ft  pipe  enters  a  header  arrangement  which  discharges  through  four 
30-in  gate  valves  Into  a  small  stilling  pool. 

t 

There  is  no  record  of  the  sluice  gates  having  been  operated  for  many 
years  prior  to  this  investigation.  Borne  years  ago  a  diver  who  Inspected  the  sluice 
gates  reported  that  one  of  the  gntes  had  a  broken  stem,  and  that  one  or  more  of 
the  gates  were  covered  with  bags  of  cement.  It  was  essential  that  the  blow-off  fa¬ 
cilities  be  put  in  working  condition  so  that  they  can  be  used  during  the  proposed 
reconstruction  of  the  spillway  channel. 


« 
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With  the  assistance  of  employees  of  the  Troy  Water  Bureau,  water 
was  pumped  Into  the  5 -ft  pipe  under  the  (km  to  develop  an  excess  pressure  on 
the  underside  of  the  sluice  fake  of  about  3  psi,  thus  loosening  the  sluice  gates 
from  their  seats .  11  ud  which  had  settled  on  top  of  the  sluiceptes  was  flushed 
off  by  a  diver,  and  the  sluice  gates  were  slowly  opened.  Successive  operation 
of  the  four  30-in  gate  valves  and  the  sluice  gates  Indicated  that  all  were  in 
working  order.  An  Inspection  was  made  of  both  the  sluice  gates  and  the  valves 
which  Indicated  that  all  were  in  good  condition  end  required  only  minor  repairs. 

A  detailed  report  on  the  inspection  is  Included  in  Appendix  A. 

The  capacity  of  the  blow-off  works  with  all  three  sluice  gates  and  al’ 
four  gate  valves  open  is  estimated  at  about  570  cfs.  >  This  is  about  8.  C  cfs  per 
square  mile  of  drainage  area  for  the  66  square  miles  tributary  to  the  Tom- 
hannock'Besen  oir.  A  study  of  flow-duration  curves  on  similar  watersheds  indicates 
that  flows  in  excess  of  this  figure  may  be  expected  only  about  3%  of  the  time. 

During  the  construction  of  the  new  spillway  channel,  it  is  proposed  to  draw  the 
water  level  down  about  8.  5  ft,  so  as  to  provide  storage  capacity  for  a  4-in 
storm -water  runoff.  This  can  be  accomplished  In  8  to  10  days  with  all  blow-off 
facilities  opon,  but  It  may  be  desirable  to  reduce  the  rate  of  discharge  some¬ 
what  to  avoid  excessive  scour  downstream  from  the  dam.  A  4-in  storm-water 
runoff  should  be  adequate  to  care  for  any  storm  which  may  reasonably  be  ex¬ 
pected  during  the  period  of  construction  of  the  spillway  channel. 

Although  the  sluice  gates  and  gate  valves  are  operable,  it  is  necessary 
to  rehabilitate  on*  reconstruct  portions  of  the  blow-off  facilities.  The  gate  house 
on  top  of  the  dam  and  the  gate  house  which  houses  the  30-in  gate  valves  at  the 
toe  of  the  dam  must  both  be  partially  reconstructed.  The  sluice  gate  steins  along 
the  upstream  slope  of  the  dam  are  of  2. 5-in  steel  on  bronze  rollers  at  10— ft 
intervals.  Each  stem  Is  made  up  of  10 -ft  bars  with  couplings  and  pins.  The 
couplings  are  In  good  condition.  The  exposed  ends  of  the  pins  aro  corrode*  badly, 
but  it  is  not  proposed  to  replace  them  at  tbi6  time.  There  Is  some  gravel  around 
the  stems  jvhich  must  be  removed,  so  that  it  will  not  interfere  with  the  free  mo¬ 
tion  of  the  couplings.  The  sluice  gates  are  of  cast  iron  and  appear  to  be  bronze - 
mounted,  and  are  provided  with  wedges. 

* 

The  stilling  pool  at  the  downstream  end  of  the  blow-off  must  be  provided 
with  stone  riprap  so  as  to  retard  erosion  and  prevent  undue  undermining  when 
the  works  are  discharging  water  from  the  reservoir.  The  concrete  headwall  at 
the  end  of  the  blow-off  system  must  also  be  restored. 

•  • 

Consideration  was  given  to  the  necessity  of  cement  lining  of  the  5-ft  diameter 
steel  pipe  through  the  dam.  This  is  a  1/2-in  steel  riveted  pipe  surrounded  by 
massive  concrete,  and  inspection  of  the  interior  revealed  same  very  small  leaks. 

The  pipe  should  be  cementflined,  but  this  improvement  can  be  deferred  until  other 
pipes  In  the  system  are  cement  lined. 
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The  three  sluice  gates  and  four  30-in  gate  valves  described  above  are 
hand  operated.  All  are  difficult  to  operate  because  of  their  size  and  age.  We 
have  given  consideration  to  the  installation  of  electric  motor  drives  for  opera¬ 
tion  of  these  gates,  but  are  bf  the  opinion  that  the  relatively  infrequent  opera¬ 
tion  of  these  gates  would  not  justify  the  cost  of  individual  motor  drives.  However, 
considering  the  possibility  that  these  gates  may  on  occasion  have  to  be  operated 
quickly,  which  available'pOT sonnel  at  the  reservoir  may  be  physically  unable 
to  accomplish,  we  recommend  that  a  portable  motor-driven  gate  operator,  to¬ 
gether  with  a  suitable  gasoline-engine -driven  generator,  be  acquired.  The  esti¬ 
mated  cost  of  this  equipment  includes  an  allowance  for  modifications  to  the  exist¬ 
ing  gate  stands  to  facilitate  the  use  of  the  portable  equipment. 

The  portable  gate  operator  described  above  will  also  be  available  to 
operate  the  6  sluice  gates  in  the  intake  structure,  which  iB  discussed  in  the 
following  section. 

The  estimated  cost  of  the  improvements  to  the  blow-off  facilities  at  Tom- 
hannock  dam  as  described  above  is  $1 1, 20t>,  itemized  as  shown  in  Table  1. 


TABLE  1.  ESTIMATED  C06T  OF  IMPROVEMENTS  TO 
BLOW-OFF  FACILITIES 


Improvements  at  Upper  Gate  House  $800 

.  Work  on  Sluice  Gates  600 

Improvements  at  Lower  Gate  Houfce  3, 700 

Portable  Gate  Operator  4. 000 

*  $9,000 

Contingencies  and  Engineering,  25%  2.200 


$11,200 


2.  Improvements  to  Tomhannock  Intake  Structure 

The  intake  building  presently  contains  no  screening  facilities  of  any  kind. 
The  need  for  screening  is  obvious,  but  because  of  the  lack  of  such  screening  fa¬ 
cilities,  no  operating  experience  is  available  on  screening  problems  which  may 
arise  (volume  of  leaves,  debris,  small  fish,  microscopic  organisms,  etc.)  It  is 
not  known,  therefore,  whether  the  installation  of  mechanical  screens  would  be 
justified.  There  is  not  sufficient  space  within  the  present  structure  to  Install 
mechanical  screens,  and  the  cost  of  Installing  mechanical  screens  In  an  extension 
of  the  present  intake  structure  would  be  very  great  and  unjustified  on  the  basis  of 
present  knowledge.  It  Is  thorefore  proposed  that  hand  screens  should  be  installed 
initially,  and  if  future  operating  experience  indicates  that  mechanical  screens 
would  be  desirable,  they  o&n  be  installed  as  a  part  of  the  future  overall  program, 
probably  at  tho  new  filtration  plant,  If  one  it  constructed  on  the  transmission  main 
between  Tomahnnock  and  the  city. 
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Asa  part  of  iho  work  required  for  the  Installation  of  the  hand  screens, 
it  is  proposed  to  have  stoplogs  constructed  and  inserted  at  both  ends  of  the  gate 
chan.bers,  so  that  each  chamber  may  be  unwatered  one  at  a  time.  While  the 
chamber  is  unwatered,  the  guides  foT  the  hand  screens  will  be  installed.  Two 
sets  of  screens  will  be  installed  with  permanent  lifting  arrangement  for  both 
screens  and  stoplogs.  ft  is  proposed  to  remodel  the  building  so  as  to  provide 
a  place  for  washing  the  hand  screens  and  to  provide  necessary  additional 
operating  spece.  The  existing  wood  roof  shows  evidence  of  dry  rot  and  should  be 
replaced.  In  connection  with  the  roof  replacement,  hoisting  provisions  will  be 
made  for  removing  and  washing  the  handjscreens. 

The  outside  openings  for  each  of  the  three  sluice  gates  in  each  chamber 
of  the  intake  structure  are  provided  with  steel  bar  racks  consisting  of  1-inch 
round  bars  4  inches  on  centers.*  These  racks  are  reported  to  5e  badly  deteriorated 
because  of  corrosion,  and  it  1b  proposed  to  replace  them  all. 

The  six  sluice  gatee  are  cost  iron,  bronze-mounted.  At  least  one  of  the 
stains  is  completely  corroded  through.  It  is  proposed  to  replace  all  of  the  stems 
and  to  examine  and  rehabilitate  the  sluice  gates  whore  required. 

# 

There  are  two  dry  feeders  in  the  intake  house  which  are  used  for  feeding 
lime  into  the  intake  channels.  These  feeders  have  on  occasion  been  out  of  service 
because  of  failure  of  the  pump  which  provides  solution  water  to  the  dry  feeders. 

U  is  proposed  to  provide  duplicate  facilities -for  supplying  water  to  the  lime  for 
feeding. 


The  retaining  wall  at  the  end  of  (he  building  adjacent  to  the  reaervodLr  is 
badly  deteriorated  and  iiust  be  reconstructed.  We  propose  to  restore  this  wall 
and  provide  additional  protective  riprap. 

The  estimated  cost  of  construction  of  the  improvements  at  the  Tamhannock 
intake  is  $37,600,  itemized  as  shown  in  Table  2. 


TABLE  2.  ESTIMATED  COST  OF  IMPROVEMENTS  TO 
TQMHANNOC  K  INTAKE 


Two  sets  of  stoplogs  and  lifting  frame  4  $4, 100 

Hand  screens,  guides,  lifting  device,  baffles  and  screen  wash  space  10,600 

Replacing  bar  racks  2,000 

Sluice  gate  inspection,  repair  and  renovation,  stem  replacement, 

allowance  6,000 

Riprap  for  erosion  protection  2,000 

Building  Improvemerts  4, 500 

A  dditional  equipment  1.000 

$30, 100 

Contingencies  and  Engineering,  26%  -JjjOO 

$37,600 


3.  Reconstruction  of  Tomhannock  Spillway  Channel 


Description  of  Exiting  Channel 

The  existing  spillway  at  Tomahnnock  Reservoir  is  constructed  of  con¬ 
crete  with  a  crest  300  ft  long  at  Elev.  390  U.S.G.S.  base.  The  abutments  pro¬ 
vide  a  freeboard  above  the  spillway  crest  of  about  11  ft.  The  spillway  itself  is 
in  good  condition,  except  for  a  few  places  where  the  concrete  has  deteriorated. 

It  Is  proposed  to  repair  these1  places  with  gunlte. 

The  c ha nne}  downstream  tram  the  spillway  section  Is  comparatively 
level  for  a  distance  of  aboirt  800  ft  and  Is  unpeved.  During  floods,  this  reach  of 
the  channel  forms  a  pool  at  relatively  low  velocity  and  Is  not  subject  to  appreciable 
scour.  It  is  proposed  to  remove  the  small  trees  which  have  grown  up  In  this 
channel. 


A  county  road  crosses  the  spillway  channel  by  means  of  a  bridge  approxi¬ 
mately  850  ft  downstream  from  the  main  spillway  section.  The  channel  is  80  ft 
wide  under  the  bridge  and  is  paved  with  concrete  reinforced  only  with  light  wire 
mesh.  The  bridge  is  supported  on  concrete  abutments  with  a  clear  height  of  about 
10.  &  ft  above  the  paved  channel.  The  bridge  and  the  abutments  appear  to  be  in 
fair  condition,  although  they  are  abort  fifty  years  old.  Nothing  is  known  of  the 
foundations  of  the  abutments..  The  concrete  pavement  in  the  bottom  of  the  channel 
at  the  bridge  is  badly  deteriorated  and  must  be  replaced.  The  top  of  the  pavement 
under  the  downstream  side  of  the  bridge  Is  at  approximately  Elev.  370,  about  20 
ft  lower  than  the  crest  of  the  spillway  itself. 

At  the  downstream  side  of  the  bridge  are  granite  masonry  steps  which 
drop  vertically  about  7  ft  In  f  distance  of  about  17  ft.  The  tops  of  the  concrete 
wall*  on  either  side  of  the  80-ft  channel  also  slope  down  parallel  with  the  slope, 
of  the  steps.  These  granite  steps  have  settled  at  some  points  indicating  acour 
of  the  foundation,  and  the  retaining  walls  show  erosion  near  the  junction  with  th£ 
steps. 


Downstream  from  the  above-mentioned  masonry  steps,  the  bottom  of  the 
channel  was  paved  with  concrete  reinforced  only  with  light  wire  mesh  for  a  distance 
of  about  136  ft  within  which  the  chanm.1  dropped  only  about  2  feet.  The  west  wall 
and  bottom  pa\ement  of  this  reach  of  the  channel  have  been  completely  destroyed 
at  the  downstream  end  for  about  half  the  length.  The  wall  on  the  west  side  is 
still  in  place,  but  both  the  wall  and  pavement  are  in  very  poor  condition  and  must 
be  replaced.  The  subgrade  undor  the  destroyed  channel  has  been  undermined  to 
a  depth  of  about  15  ft. 

Just  downstream  from  the  aforementioned  flat  reach  of  channel  was  a 
second  set  of  granite  masonry  steps  which  dropped  a  vertical  distance  of  about 


11  ft  in  a  distance  of  25  ft.  These  steps  are  almost  completely  gone,  but  the 
remnants  are  scattered  in  the  bed  of  the  eroded  channel.  Tbo  east  retaining 
wall  is  still  in  place,  but  the  west  retaining  wall  is  completely  gone.  Just 
downstream  from  this  second  set  of  granite  steps  was  another  reach  of  concrete 
paving  about  60  ft  long,  the  top  of  which  was  approximately  at  Elev.  850,  or 
40  It  lower  than  the  spillway  crest  Itself.  This  slab  is  practically  all  gone.  The 
retaining  wall  on  the  weft  Bide  is  completely  destroyed,  and  the  retaining  wall 
on  the  east  side  is  about  half  gone. 

Just  downstream  from  the  aforementioned  slab  was  another  set  of 
granite  steps  which  dropped  a  vertical  distance  of  about '5  ft  in  a  distance  of 
20  ft.  The  remnants  of  this  set  of  steps  are  scattered  in  the  bed  of  the  stream. 

Just  downstream  from  the  third  set  of  steps  was  another  concrete  slab 
for  a  distance  of  about  35  ft.  Most  of  this  slab  is  destroyed.  This  slab  approaches 
a  concrete  spillway  section  80  ft  long  with  its  crest  at  Elev.  344.  The  we6t  abut¬ 
ment  of  this  section  has  been  washed  out,  but  the  Bection  Itself  can  be  repaired 
and  used.  This  spillway  section  terminates  the  improved  portion  of  the  spill¬ 
way  channel.  The  natural  channel  downstream  is  comparatively  flat. 

The  accompanying  photographs  on  Plate  1  illustrate  the  damage  which 
has  been  done  to  the  spillway  channel.  One  set  of  these  photographs  was  taken 
last  summer,  and  the  second  set  was  taken  this  summer.  They  illustrate  the 
amount  of  destruction  which  has  taken  place  in  a  single  year. 

The  subgrade  of  this  channel  is  a  hard  mixture  of  clay,  silt  and  gravel, 
which  is  stable  at  velocities  of  up  to  6  to  8  fpe  characteristic  of  tranquil  flow 
through  pools  but  is  easily  eroded  at  velocities  of  30  to  50 $6  characteristic  of 
supercritical  flow  downstream  from  controls.  If  repairs  are  not  made  to  this 
channel  at  once,  there  is  danger  that  the  erosion  may  progress  rapidly  upstream 
and  take  out  the  bridge  and  the  bridge  abutments.  A  single  major  storm  might 
accomplish  this  destruction.  After  the  bridge  and  the  bridge  abutments  are 
washed  out,  the  erosion  can  progress  upstream  and  menace  the  spillway  itself, 
ft  Is  thus  essential  that  this  spillway  be  reconstructed  at  the  earliest  possible 
date.  We  strongly  recommend  that  this  reconstruction  bo  accomplished  before 
the  1959  spring  runoff.  This  will  require  that  the  preparation  of  plan  be  started 
within  about  a  month. 

Flow  Capacity  of  Spillway  Channel 


The  300-ft  spillway  section  itself  has  a  flow  capacity  of  about  23,000  cfs, 
with  an  8-ft  bead  and  a  3— ft  freeboard  at  the  top  of  the  dike  above  the  water  surface. 
The  flow  capacity  of  the  80-ft  spillway  channel  under  the  bridge  is  about  9, 000  cfs 
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or  only  about  40%  of  tbe  capacity  of  the  spillway  section  itself.  It  was  necessary, 
therefore,  to  determine  whether  any  capacity  in  excess  of  9,000  cfs  is  required 
for  the  spillway  channel  in  order  to  minimize  the  hazard  of  washout  during  major 
floods 

There  arc  no  records 'of  actual  flood  flows  in  the  existing  spillway 
channel,  but  it  Is  known  that  no  flood  was  deep  enough  in  the  channel  to  touch 
the  bottom  of  the  bridge  floor  system.  It  is  evident,  therefore,  that  no  flood 
as  great  as  9,000  cfs  has  occurred  since  1906,  a  period  of  62  years. 

The  U.  S.  Geological  Survey  Gaging  Station  on  Poesten  Kill  at  Troy,  with 
a  tributary  area  of  89  square  miles,  has  been  In  operation  since  1923.  The  greatest 
flood  of  record  during  this  period  was  11,900  cfs,  which  occurred  on  September  22, 
1938,  as  a  result  of  tbe  hurricane.  This  runoff  on  the  Poesten  Kill  watershed 
amounts  to  134  cfs  per  square  mile.  The  rainfall  at  Albany  during  this  storm 
totaled  6  inches  from  September  17  to  21,  Inclusive,  and  was  6  inches  for  the  last 
three  days  of  the  storm,  being  1  loch  on  the  19th ,  2  inches  on  the  20th,  and  3 
inches  on  the  21st.  This  total  rainfall  of  8  inches  at  Albany  during  the  1938  hurri¬ 
cane  storm  is  to  be  compared  with  very  much  higher  total  rainfalls  in  the  Catskills 
to  the  south  and  in  the  Berkshires  and  Mew  England  to  the  east.  Numerous  places 
recorded  12  to  15  incbeB,  and  the  highest  was  17. 07  inches  at  Camp  Buck, 
Connecticut. 

A  study  of  the  rainfall  (luring  major  storms  in  the  eastern  United  States 
from  October,  1869,  to  1933  ("Storm  Rainfall  of  Eastern  United  States ',  Technical 
Reports,  Part  V,  The  Miami  Conservency  District,  Dayton,  Ohio,  1936)  reveals 
that  the  total  rainfall  in  the  Troy -Albany  area  during  any  one  storm  in  this  period 
did  not  exceed  about  8  inches.  Much  higher  total  rainfalls  were  frequently  ex¬ 
perienced  to  the  east  In  Mew  England,  and  to  the  sooth  in  the  Catskills  and  in 
Pennsylvania.  The  highest  total  rafnfall  during  a  storm  in  the  Troy  area  since 
1933  occurred  during  the  1958  hurricane  storm.  The  Mew  Year's  storm  of  1949 
was  accompanied  by  a  total  rainfall  at  Troy  of  about  7  inches,  whereas  the  total 
rainfall  in  tbe  Bertahires  was  about  10  inches.  .  During  this  storm  the  peak  rate  of 
runoff  in  Poesten  Kill  was  10, 100  cfs  or  114  cfs  per  square  mile. 

The  record  since  1869  appears  to  indicate  that  the  Troy -Albany  area  is 
protected  from  excessive  rainfall  and  runoff  during  major  storms  such  as  occur 
to  the  south  and  to  the  east.  Three  major  storms  occurred  during  1955  in  the 
eastern  United  States,  one  on  August  11-15,  accompanying  Hurricane  Connie, 
another  on  August  17-20,  accompanying  Hurricane  Diane,  and  the'third  on 
October  14-17.  Hone  of  these  storms  produced  severe  flooding  in  the  Troy- 
Albany  area,  but  all  of  them  produced  excessive  rainfall  and  severe  flooding  to 
the  south  and  to  the  east,  exceeding  at  some  points  all  previous  records.  A  total 
rainfall  of  19. 8  inches  was  recorded  at  Westfield,  Massachusetts,  during  the 
August  17-20,  1955  storm,  snd  a  total  rainfall  of  13. 25  inches  was  recorded  at 
Stamford,  Connecticut,  during  the  October  14-17,  1955  storm. 


The  Hydrologic  Services  Division  of  the  U.  S.  Weather  Bureau  has  made 
comprehensive  studies  of  all  prior  notable  storms  of  record  to  determine  their 
synoptic  characteristics  and  the  effect  of  topographic  features  and  location  on 
the  moisture  availability.  Generalized  charts  have  been  prepared  showing  the 
probable  maximum  precipitation  which  may  be  expected  at  various  points  during 
24  hours  (Hydrometeorological  Report  No.  28).  The  chart  for  the  New  England- 
New  York  area  indicates  that  the  probable  maximum  precipitation  for  areas  of 
500  square  miles  during.24  hours  is  from  17  to  19  inches  through  Massachusetts 
and  Connecticut.  This  is  somewhat  greater  than  the  actual  precipitation  during 
the  1505  floods,  as  should  be  expected  for  probable  maximums.  These  data 
are  being  used  for  the  design  of  the  spillways  by  the  U.  8.  Corps  of  Engineers. 
The  chart.  Indicates,  however,  that  rainfall  as  high  aB  16  inches  In  24  hours  may 
be  expected  as  a  probable  maximum  in  the  Troy -Albany  area.  Insofar  as  the 
Troy -Albany  aroa  is  concerned,  this  practice  appears  to  be  much  too  conserva¬ 
tive  since  there  is  no  record  of  a  total  rainfall  during  a  storm  in  excess  of  about 
8  inches. 

We  have  made  flood-routing  Studies  through  Tomhannock  Reservoir  to 
determine  the  relations  between  peak  rateB.  of  inflow  to  the  reservoir  and  peak 
rates  of  discharge  over  ttuysplllway*  assuming  the  reservoir  just  full  at  the 
beginning  of  a  storm.  These  studies  indicate  that  with  a  peak  rate  of  runoff 
into  the  reservoir  of  12,000  cfs  <  182  cfs  per  sq  ml),  the  peak  rate  of  discharge 
in  the  5>lllway  channel  will  be  jUBt  under  9, 000  cfs,  the  capacity  of  the  existing 
channel.  Thus  the  existing  channel  has  a  capacity  about  35%  in  excess  of  any 
flood  which  has  occurred  during  the  past  100  years  or  so  (1S4  cfs  per  sq  ml  on 
Poest^p  Kill). 
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The  flood-routing  studies  Indicate  that  with  the  present  capacity  of  the 
main  spillway  section,  23,000  cfs,  the  peak  rate  of  inflow  to  the  reservoir  will 
be  approximately  32,500  cfs,  or  about  600  cfs  per  sq  mi.  Fig.  1  shows  a  plot 
of  major  New  England  floods  prepared  by  Mr.  Howard  M.  Turner,  Consulting 
Engineer  of  Boston.  Shown  on  this  figure  is  an  envelope  curve  based  on  the 
Myers'  Flood  Formula  with  a  coefficient  of  40%.  This  curve  includes  most  of 
•the  floods  of  record.  We  have  shown  in  red  on  the  graph  the  inflow  capacity 
of  the  present  spillway  section.  It  will  be  noted  that  it  is  on  the  40%  Myers' 
Curve.  The  Poesten  Kill  flood  of  1938  is  also  shown  on  Fig.  1,  together  with 
the  inflow  capacity  of  the  existing  spillway  channel. 

• 

In  view  of  the  wide  divergence  in  capacity  between  the  spillway  dam  and 
the  existing  spillway  channel,  consideration  has  been  given  to  increasing  the 
capacity  of  the  spillway  channel  when  it  is  reconstructed.  An  increase  in  the 
width  of  the  channel  from  80  ft  to  130  ft  will  increase  the  flow  capacity  to 
14, 600  cfs  w’ith  the  same  water  depths.  Flood-routing  studies  indicate  that  this 
rate  of  discharge  at  the  spillway  corresponds  with  a  peak  rate  of  inflow  of  about 
20,000  cfs,  or  300  cfs  per  sq  mi.  This  rate  of  Inflow  is  also  shown  on  Fig.  1. 
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In  view  of  the  fact  that  no  flood  has  occurred  in  the  Troy -Albany  area 
during  tike  past  100  years  or  ao  which  would  require  more  than  about  75%  df 
the  capacity  of  the  existing  spillway  channel  at  Tomhannock  Reservoir,  we  are 
of  the  opinion  that  the  city  will  assume  no  great  haaard  if  the  channel  is  re¬ 
constructed  with  the  same  capacity.  We  have  therefore  prepared  preliminary 
designs  and  cost  estimates  on  this  basis.  If,  however,  the  City  should  elect 
to  provide  a  larger  capacity*  we  have  also  prepared  alternate  preliminary 
designs  and  cost  estimates  for  a  channel  130  ft  wide. 

Proposed  New  80-ft  Spillway  Channel 

The  proposed  new  80-ft  spillway  channel  is  shown  in  plan  and  profile  on 
Fig.  2.  The  top  of  the  east  retaining  wall  downstream  from  the  bridge  is  shown 


on  the  profile  by  means  of  a  light  broken  line.  This  broken  line  is  continued 
beyond  the  end  of  the  portion  of  the  retaining  wall  still  in  place  to  indicate  the 
elevation  of  the  ground  at  the  position  once  occupied  by  the  destroyed  portion 
of  the  retaining  wall.  Also  shown  on  the  profile  by  means  of  light  broken  lines 
downstream  from  the  bridge  Is  the  top  of  the  pavement  and  the  granite  steps  aa 
they  once  existed.  Also  shown  on  the  profile  by  means  of  light  broken  lines  is 
the  ground  surface  along  the  position  once  occupied  by  the  weBt  retaining  wall. 

It  will  be  noted  that  the  sub  grade  has  been  Bcoured  out  along  this  line  to  an 
elevation  of  about  340. 

It  is  proposed  to  replace  the  existing  concrete  Blab  with  a  new  reinforced 
concrete  slab  under  the  bridge,  the  elevation  of  the  top  of  which  will  be  370  on 
the  downstream  side  of  the  bridge.  It  is  proposed  to  replace  the  first  set  of 
granite  steps  vi  th  a  reinforced  concrete  slab  and  to  extend  this  slab  downward 
on  a  slope  of  about  3  vertical  to  8  horizontal  for  a  distance  of  about  80  ft  and 
thence  to  curve  it  gently  into  a  horizontal  bottom  slab  at  Elev.  340.  This 
level  bottom  slab  will  extend  another  215  ft  to  the  existing  ogee  spillway  section 
at  the  end  of  the  improved  channel. 

% 

The  side  walls  will  be  replaced  by  new  reinforced  concrete  side  walls  as 
shown  on  the  plan  and  profile,  the  wallB  being  20  ft  high  at  the  downstream  pool. 

The  walls  will  be  80  ft  apart  for  a  distance  of  about  205  ft  downstream  from  the 
bridge  and  will  converge  at  this  point  so  as  to  be  54  ft  apart  at  the  existing  ogee 
spillway  at  the  end  of  the  Improved  channel. 

The  computed  hydraulic  profile  for  a  flow  of  9, 000  cfs  in  the  proposed 
channel  is  shown  by  means  of  a  light  solid  line  on  the  profile.  This  computed 
water  surface  is  based  upon  the  assumption  that  the  existing  ogee  spillway  at 
the  end  of  the  improved  soction  will  act  as  a  control  for  the  water  depth  upstream. 
Its  function  as  a  control  can  be  assured  by  some  clearing  and  grading  of  the 
channel  downstream. 

The  hydraulic  profile  constate  of  three  controls:  the  spillway  section  itself, 
the  top  of  the  slope  at  the  bridge,  and  tho  ogee  section  at  the  end  of  the  improved 
channel.  The  flow  passes  from  low  velocity  tranquil  flow  to  shooting  flow  at  higher 
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velocity  through  each  of  theie  controls  and  is  followed  by  a  "hydraulic  jump” 
loto  a  stilling  pool  at  low  velocity. 

The  stilling  pool  upstream  from  fixe  bridge  will  range  in  depth  from 
about  10. 5  ft  to  about  14  ft.  The  velocity  in  the  pool  at  a  flow  of  9,000  cfs 
will  range  from  about  7  to  9.4  fps.  The  velocity  at  the  control  just  downstream 
from  the  bridge  will  be  about  15. 2  fps  and  the  depth  will  be  about  7. 2  ft.  The 
depth  will  decrease  rapidly  down  the  sloping  bottom  to  about  2. 25  ft  near  the 
bottom  of  the  slope,  and  the  velocity  will  increase  rapidly  to  a  maximum  of 
about  49  ft  per  second.  The  jump  will  occur  near  file  bottom  of  the  slope  to 
a  depth  of  about  17. 5  ft  through  the  downstream  pool.  The  velocity  in  this 
pool  will  be  about  6. 4  fps. 

The  purpose  of  the  hydraulic  jumps  at  the  upstream  ends  of  the  stilling 
pools  is  to  dissipate  the  kinetic  energy  of  the  water  which  Is  developed  by  the 
fall  over  the  control  sections.  About  1 1  ft  of  head  will  be  diBSipated  in  the 
first  hydraulic  jump  in  the  stilling  pool  just  downstream  from  the  spillway 
section,  and  about  21  ft  of  head  will  be  dissipated  in  the  hydraulic  jump  just 
downstream  from  the  eloping  bottom  below  the  bridge.  Another  hydraulic 
•  jump  of  small  magnitude  will  occur  just  downstream  from  the  ogee  section 
at  the  end  of  the  improved  channel. 

Since  the  hydraulic  capacity  between  the  bridge  abutments  and  under 
the  existing  bridge  le  adequate  for  a  design  capacity  of  9000  cfs,  it  is  not 
necessary  from  the  City's  viewpoint  to  replace  the  abutments  and  the  bridge. 
This  structure  is  over  50  years  old,  however,  and  has  capacity  for  only  one 
lane  of  traffic.  If  it  is  to  be  replaced  in  the  not-too-distant  future,  it  should 
be  replaced  during  the  reconstruction  of  the  spillway  channel  so  that  the  abut¬ 
ments  can  be  integrated  with  the  bottom  slab.  The  City  should  confer  with 
the  county  authorities  to  determine  whether  the  county  desires  to  replace  the 
bridge  during  the  construction  of  the  spillway  channel. 

If  the  bridge  is  replaced,  it  should  undoubtedly  provide  for  two  lanes  of 
traffic  and  for  heavier  loads.  Consideration  should  also  he  given  to  increasing 
the  height  of  the  abutments  about  3  ft  so  as  to  provide  additional  flood  capacity. 
This  cannot  be  done  safely  with  the  present  abutments  because  nothing  is  known 
about  the  footings. 

The  estimated  cost  of  construction  of  the  proposed  80-ft  spillway  channel 
is  $3^0,400,  itemized  as  shown  in  Table  3. 

Alternate  130— ft  Spillway  Channel 

The  alternate  ISO— ft  spillway  channel  is  shown  in  plan  and  profile  on 
Fig.  3.  This  alternate  requires  a  completely  new  bridge,  new  bridge  abutments 
and  a  new  bridge  pior  in  the  middle  of  the  channel,  ft  also  requires  a  widening 
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TABLE  3.  ESTIMATED  COST  OF  CONSTRUCTION  OF  80-FT 
SPILLWAY  CHANNEL 


Structure  Excavation 

10,700  c.y. 

© 

$2.00 

$21,400 

Earth  Fill 

7,600  c.y. 

© 

0.75 

6,700 

Compacted  Gravel 

2,600  c.y. 

© 

3.00 

.  7,800 

Remove  and  Dispose  of  Existing 
Concrete  Masonry  |>  Rubble 

L.S. 

20, 000 

Class  1  Concrete  (Walls,  etc.) 

1,000  c.y. 

© 

60.00 

60,000 

C las 6  2  Concrete  (Slabs) 

1,760  c.y. 

© 

40.00 

70,500 

Reinforcing  Steel 

132  tons 

t 

@ 

260. 00 

42,500 

Under  drains 

900  l.f. 

* 

© 

4. 00 

3,600 

Loam  and  Seed 

2,000  s.y. 

© 

•0.50 

«  1,000 

Clearing 

L.6. 

2,000 

Paved  Ditch  for  Existing  Culvert 

L.S. 

1,000 

Fencing 

700  l.f. 

@ 

6. 00 

.  3,500 

Rlprapped  6  lopes 

1,400  s.y. 

@ 

5.00 

7,000 

Repairs  to  Present  Spillway 

L.S. 

10,000 

Miscellaneous  Work 

Access  to  Work 

Floxibre  Const.  Joints 
Protection  of  W'orks 
Handling  Drainage 

Mlsc.  4  Cleaning  Up 

•  $2,000 

2,000 

3,000 

2,000 

2.000 

11.000 

Contingencies  and  Engineering,  20% 

$267,000 

53.400 

Total 

$320,400 

I 

« 

I 


/ 

( of  the  upstream  pool,  new  approaches  to  the  new  bridge  and  a  relocation  of 
the  road  on  the  west  side  of  the  upstream  pool. 

In  this  alternate,  the  channel  for  the  downstream  pool  will  converge 
frqm  the  130— ft  width  to  a  width  of  90  ft  at  the  ogee  spillway  section  at  the 
downstream  end  of  the  Improved  channel.  Thip  will  require  an  addition  at 
one  end  of  the  ogee  spillway  section. 

The  elevations  of  the  tops  of  the  bottom  slabs  and  walls  will  be  the 
same  as  for  the  80-ft  channel.  The  capacity  of  the  130-ft  channel  Is  estimated 
at  14,600  cfs,  which  corresponds  with  a  peak  rate  of  flood  inflow  to  the  reser¬ 
voir  of  20,000  cfs  or  3000  cfs  pof  square  mile  of  watershed.  The  hydraulic 
profile  will  be  the  same  downstream  from  tho  existing  spillway  section  as  for 
the  BO-ft  channel  with  depths  and  velocities  essentially  the  same.  The  es¬ 
timated  cost  of  construction  of  the  130-ft  channel  complete,  including  the  bridge 
and  abutments  and  improvements  to  the  road,  is  $535,000,  Itemized  as  shown 
in  Table  4. 


4.  Desllting  Quacken  Rill  Diverting  Reservoir 

The  Quackcn  Kill  Diverting  Beservoir  on  Quacken  Kill  diverts  the 
water  from  the  Grafton  supply  Into  the  distribution  systems  serving  the 
upper  high  service  and  the  high  service  areas.  This  reservoir  has  a  capacity 
of  only  about  3  rag  whereas  the  supply  taken  from  this  source  amounts  to  about 
4. 5  mgd.  This  reservoir  is  Subject  to  heavy  pollution  loads  resulting  from 
the  runoff  along  the  roads  and  the  supplying  stream  between  the  Martln-Duhham 
Beservoir  and  the  diverting  dun.  Silt  and  leaves  are  washed  into  this  reser¬ 
voir  and  most  of  it  deposits  on  the  bottom  except  during  heavy  runoffs. 

Soundings  have  been  made  of  the  silt  deposits  on  the  bottom  of  the 
diverting  reservoir  and  samples  of  water  and  silt  deposits  have  been  collected 
and  examined.  The  silt  appears  to  be  a  mixture  of  topsoil  and  leaf  and  twig 
fragments.  The  top  of  the  silt  in  the  reservoir  was  found  to  be  very  light 
and  fluffy  and  was  easily  placed  in  suspension  by  means  of  an  oar  passed 
slowly  above  it.  It  la  thus  subject  to  scour  and  movement  from  place  to  place 
within  the  reservoir  by  means  of  convection  currents  and  currents  doe  to 
Increased  flow  during  rainstorms.  This  silt  is  undoubtedly  carried  into  the 
supply  pipe  from  time  to  time. 

Table  5  shows  the  results  ol  analyses  of  two  water  samples  collected 
on  June  5  and  6,  1958,  one  Just  upstream  from  the  Quacken  Kill  Diverting 
Beservoir  and  the  other  at  tho  entrance  to  the  supply  train.  The  stream  flow 
at  this  time  was  approximately  60  cfs  or  about  4  cfs  per  square  mile  for  the 
tributary  area  of  17  square  milei.  This  flow  is  probably  about  twice  the 


TABLE  4.  ESTIMATED  COST  OF  CONSTRUCTION  OF  130-YT 
SPILLWAY  CHANNEL 


Common  Excavation 
* 

13,600  c.y. 

@ 

$0. 50 

$7,300 

Structure  Excavation 

18,000  c.y. 

• 

@ 

2.00 

36,000 

Earth  Fill 

12,900  c.y. 

t 

0.  75 

9,675 

Compacted  Gravel 

3,800  c.y. 

3.00 

11,400 

Remove  6  Dispose  of  Existing  Masonry 

L.S. 

.20,000 

Class  1  Concrete  (Walls,  etc.) 

1,560  c.y. 

@ 

60.  00 

93,600 

Class  2  Concrete  (SlabB) 

2,760  c.y. 

@ 

40.  00 

110,400 

Reinforcing  Steel 

238  tons 

@ 

280. 00 

66,640 

Under drains 

1,300  l.f. 

@ 

4.  00 

5,200 

New  Bridge 

L.S. 

32,000 

Loam  and  Seed 

6,  GOO  s.y. 

@ 

0.  50 

'  3,300 

Riprapped  Slopes 

2,000  s.y. 

@ 

5.00 

10,000 

Clearing 

L.S. 

2,000 

Paved  Ditch  for  Existing  Culvert 

L.S. 

1,000 

Road  Paving  (including  Gravel  Base) 

1,600  s.y. 

3.00 

4,800 

Fencing 

700  l.f. 

5.00 

3,500 

Repair^  to  Existing  Spillway 

L.S. 

10,000 

Miscellaneous  Work 

Access  Work  $2,000 

Flexible  Const r.  Joints  2,000 

Protection  of  Works  3, 000 

Handling  drainage  2,000 

Misc.  It  Cleaning  Up  2,500 

Temp.  Road  Crossing  5,000 

Removal  of  Bridge  1, 000 

Guard  Ralls  on  Road  1.500 


Contingencies  and  Engineering,  20% 


Total,  say 


19,000 
$445,815 
89, 163 
$534,978 

$535,000 
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mean  flow,  and  will  be  exceeded  about  10%  of  the  time  or  36  days  per  year  on 
I  the  average.  The  weather  was  good  during  the  period  of  collection  of  the 

samples.  The  analyses  indicate  a  slight  plekup  in  turbidity  as  tho  water  passes 
through  the  reservoir  and  a  considerable  pickup  in  total  solids.  This  Indicates 
.  )  some  scour  from  the  top  of  the  Bedlment  in  the  reservoir. 


* 


TABLE  5. 

ANALYSES  OF  WATER  SAMPLES 

COLLECTED  FBOM  QUACKEN  KILL  RESERVOIR 

JUNE  5-6,  1958 

Above  Reservoir 

At  Screen  House 

Free  NH3 

0.  040  ppm 

0. 040  ppm 

Albuminoid 

0.  12 

0. 16 

Kjeldahl 

0.  17 

0. 22 

no2 

.000 

.000 

no3 

0.  10 

0. 10 

Color 

25 

29 

Turbidity 

2 

4 

Total  Solids 

33 

43 

Figure  4  shows  a  plan  of  the  reservoir  with  shaded  areas  shown  at 
various  cross  sections  of  the  reservoir  to  indicate  the  depth  of  sediment  at 
the  cross  sections  as  determined  by  the  soundings.  The  volume  of  the  sediment 
is  estimated  at  approximately  123,000  cu  ft  and  an  analysis  of  the  sediment 
indicates  that  it  contains  approximately  27. 5%  of  solids  by  weight.  Our  studios 
indicate  that  this  sediment  is  the  accumulation  of  several  years.  The  removal 
of  this  sediment  should  result  in  a  temporary  improvement  of  the  water  quality, 
but  there  is  a  question  as  to  whether  this  temporary  improvement  is  worth 
Its  cost  for  the  reasons  given  below. 

From  a  study  of  flow  duration  curves  of  similar  small  streams,  we  es¬ 
timate  the  mean  flow  at  the  diversion  dam  at  about  17  mgd,  the  flow  to  be  ex¬ 
ceeded  10%  of  the  time  at  about  44  mgd,  the  flow  to  be  exceeded  5%  of  the  time 
at  about  66  mgd,  the  flow  to  be  exceeded  1%  of  the  time  at  about  121  mgd,  and 
the  five-year  flood  at  about  1470  cfs.  The  detention  periods  and  mean  velocities 
through  the  diversion  reservoir  for  these  flows  are  estimated  at  4  hours  and 
1  fpm,  1.  6  hrs  and  2. 5 1pm,  1. 1  hrs  and  3.  8  fpm,  36  minutes  and  7  fpm,  and  5 
minutes  and  1  fps  respectively .  Based  on  these  figures,  we  believe  that  at 
least  5%  of  the  time  the  influent  to  the  reservoir  will  be  of  poor  quality  and  will 
have  inadequate  settling  in  t^e  reservoir.  Where  the  flow  decreases  below  tbe 
5%  flow  settling  will  improve  and  both  influent  and  effluent  will  clear;  but  when 

I 
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the  flow  Increases  above  the  10%  flow  material  previously  settled  will  bo 
picked  Hence  the  Improvement  in  water  quality  to  be  effected  by  removal 
of  the  deposits  may  turn  out  to  be  of  very  short  duration. 

If  a  filtration  plant  Is  constructed  for  the  Tomhannock  supply,  It  is 
probable  that  filtered  Tomhannock  water  will  be  pumped  into  the  high  service 
and  upper  high  sen  ice  arpas  and  that  the  Grafton  supply  wllTbe  held  In 
reserve  until  needed  In  the  distant  future.  At  that  time,  It  is  probable  that 
water  from  the  Grafton  supply  will  be  diverted  directly  onto  the  Tomhannock 
watershed.  The  sediment  in  the  water  from  the  Grafton  supply  will  be  of  no 
importance  in  this  case. 

If*thd  City  elects  to  clean  the  diverting  reservoir  for  a  temporary  Im¬ 
provement  in  the  water  quality,  we  recommend  that  the  sediment  be  removed 
by  means  of  a  pump  mounted  on  a  raft  to  take  suction  through  a  hose  lowered 
Into  the  sediment  and  to  discharge  through  another  hose  into  the  stroam 
downstream  from  the  spillway.  This  work  should  be  done  during  the  spring 
runoff  just  after  the  lcc  has  gone  out  at  which  time  the  flow  should  be  higher 
than  the  mean  flow.  We  recommend  that  the  sediment  be  pumped  Airing  a 
period  of  about  thirty  8-hour  working  days  provided  the  stroam  flow  at  the 
reservoir  is  not  less  thqn  about  30  mgd.  Under  these  conditions  the  suspended 
solids  in  the  water  downstream  from  the  spillway  should  average  about  900 
parts  per  million  during  the  8-hour  pumping  periods.  The  water  will  clear 
up  during  the  lC-hour  period  each  day  when  the  pump  is  not  In  operation  and 
It  will  bo  clear  over  the  weekends.  A  pump  having  a  rapacity  of  about  800 
gprn  will  be  required,  with  the  suction  hose  lifted  at  frequent  Intervals  so  as  to 
pump  clear  water  for  flushing. 

Quacken  Kill  flows  southwesterly  for  a  distance  of  about  7  miles  from 
the  diverting  reservoir  where  It  dischargee  into  Poeeten  Kill.  It  is  a  rapidly 
flowing  stream  dropping  about  425  ft  in  the  7-mile  distance.  Poeston  Kill 
flows  westerly  for  a  distance  of  about  9  miles  from  the  mouth  of  Quacken  Kill 
to  discharge  into  the  Hudson  Blver  at  Troy. 

We  have  examined  Into  the  possibility  of  damage  to  fish  life  by  the  high 
turbidity  caused  by  the  pumping  of  the  sediment  from  the  reservoir  downstream 
into  die  stream  itsslf.  Studies  reported  by  Clarence  M.  Tarcwell  of  the  Robert 
A.  Taft  Sanitary  Engineering  Center  at  Cincinnati  show  that  Che  turbidity  must 
be  very  high  before  It  exerts  a  directly  harmful  effect  on  fishes.  In  same 
tests  direct  reaction  to  turbidity  did  not  appear  until  it  reached  20,000  ppm  and 
for  one  species  not  until  it  reached  100,000  ppm.  Most  individual  fishes  of  all 
spoclcs  en  Aired  exposure  to  more  than  100,000  ppm  for  a  week  or  longer,  but 
finally  died  at  turbidities  of  175, 000  to  225,000  ppm:  E  the  sediment  in  die 
diverting  reservoir  is  pumped  as  proposed,  the  t  irbidity  downstream  there¬ 
from  should  not  exceed  about  1,000  ppm.  Inasmuch  as  the  sediment  is  composed 
entirely  of  matter  which  flows  in  the  stroam  upstream  from  the  reservoir,  there 
is  no  reason  to  suppose  that  tt  would  be  harmful  to  fish  life  in  aqy  other  way 


than  as  exhibited  by  the  concent ration.  0  the  City  elects  to  pump  the  sedi¬ 
ment  out  of  the  reservoir  Intd  the  stream,  permission  to  do  so  should  be  ob¬ 
tained  from  the  proper  state  authorities. 

During  the  period  of  pumping  sediment  from  the  diverting  reservoir 
It  will  be  ncossary  to  taJce  wator  upstream  therefrom  because  the  pumping 
operations  will  stir  up  the  sediment  and  make  the  water  In  the  reservoir  unfit 
for  drinking.  It  is  proposed  to  construct  a  small  temporary  dam  about  1400 
ft  upstream  from  the  screen  house  and  a  temporary  pipeline  therefrom  on  top 
of  the  ground  to  discharge  into  the  screen  house  just  upstream  from  the  screens. 
The  sluice  gates  at  the  gate  house  will  be  closed  entirely  during  the  pumping 
operation  and  water  in  excess  of  the  demand  will  be  discharged  into  the  reser¬ 
voir  and  over  the  spillway.  It  is  proposed  to  have  a  pipeline  capacity  of  about 
8  mgd,  so  as  to  have  a  flow  in  excess  of  the  peak  rate  of  draft.  The  proposed 
temporary  dam  will  be  of  rock -fill  construction  with  the  top  at  about  Elev.  870 
which  is  12  ft  higher  than  the  elevation  of  the  spillway  of  the  diverting  dam. 

Thus,  12  ft  of  head  will  be  available  for  flow  in  the  temporary  pipeline.  A 
single  20-in  pipeline  or  two  16-in  pipelines,  1400  ft  long,  will  be  required  dur¬ 
ing  the  cleaning  operations.  The  estimated  cost  of  the  temporary  works  and 
the  cleaning  operations  Is  $38,750,  itemized  as  shown  in  Table  6. 


TABLE  6.  ESTIMATED  COST  OF  DESILTING 
QUACKEN  KILL  DIVERTING  RESERVOIR 


Diversion  dam,  construction  and  removal  $4, 000 

Temporary  bypass  pipe  (20")  1400  ft  long  7,000 

Use  of  barge,  pump,  discharge  pipe  and  other 
equipment  for  silt  removal  over  30-day  period  1G.  000 

$27, 000 

Contingencies  and  Engineering,  25%  6, 750 

$33,750 


Consideration  was  given  to  an  alternate  method  involving  the  diversion 
of  the  entire  flow  of  the  stroam  around  the  reservoir  and  removal  of  the  silt  by 
pumping  it  into  trucks  and  hauling  to  a  suitable  dumping  area.  This  method  is 
more  expensive  and  is  considered  not  feasible  because  of  high  stream  flows 
during  freshets. 

f  • 

Consideration  was  also  given  to  removal  of  the  silt  by  dragline  and  hauling 
away  by  truck,  keeping  the  diverting  reservoir  pumped  out  during  the  silt -removal 
operations.  This  operation  could  best  be  accomplished  during  a  dry  period  In  the 


summer  when  the  stream  flow  could  be  controlled  at  a  minimum,  except 
during  freshets.  This  method  Is  approximately  equal  in  cost  to  the  pro¬ 
posed  method,  but  is  not  recommended  because  of  difficulties  that  would  be 
encountered  with  bl£i  stream  flows  during  freshets.  Neither  of  the  two 
alternate  plans  described  above  would  guarantee  against  the  discharge  ef 
silt  into  the  stream  below  the  dam. 


5.  Improvement  of  Chlorination  Facilities  at  Quackcn  Kill 


Diverting  Roservoir 


All  of  the  water  for  the  upper  high  service  area  and  most  of  the  water 
for  the  high  service  area  is  tpken  intc^the  distribution  system  at  the  Quackcn 
Kill  diverting  dam.  This  water  is  subject  to  occasional  high  counts  of 
coliform  bacteria  because  of  sewage  pollution  on  the  Quarken  Kill  upstream 
from  the  dam.  The  chlorination  facilities  at  this  dam  are,  therefore,  ex¬ 
tremely  important  for  the  protection  of  the  consumers  against  infections  by 
lntef^  ^a1 -disease  germs.  Ineffectual  disinfection  or  a  lapse  in  operation  of 
the  cM*.v>  inating  facilities  should  not  be  tolerated. 


In  order  to  insure  continuous  and  effective  operation  of  the  chlorinating 
facilities.  Improvements  are  required  at  this  Btatlon.  These  improvements 
include  an  addition  to  the  building  for  the  operator  in  attendance  which  is 
completely  separate  from  the  chlorine  room  and  not  subject  to  the  hazards  of 
leaking  chlorine.  Toilet  facilities  are  also  required.  Additional  heating 
facilities  are  required  to  supplement  the  existing  electric  system  which  is 
inadequate  in  extremely  cold  weather  to  prevent  the  freezing  of  small  water  pipes 
which  are  used  for  flushing  the  screens.  In  the  event  of  power  failure  the 
loss  of  heat  from  the  existing  electric  heaters  might  result  in  disruption  of 
chlorination.  Better  pumping  and  screening  facilities  aro  also  required  on 
the  water  supplied  to  the  chlorine  machines  so  as  to  insure  proper  functioning 
of  these  facilities.  Othor  improvements  are  required  in  the  building  to  pre¬ 
vent  the  leakage  of  chlorine  to  the  lower  floor  and  to  properly  vent  the  lower 
flour.  A  new  sampling  pump  and  piping  is  required  to  pormit  the  taking  of 
samples  from  the  supply  line  downstream  from  the  dam  for  chlorine  residual 
tests  at  the  station. 


*  The  estimated  cost  of  construction  of  the  improvements  required  for 
the  chlorination  facilities  at  the  Quacken  Kill  diverting  roservoir  is  $12,600, 
Itemized  as  shown  in  Table  7. 


TABLE  7.  ESTIMATED  COSTS  OF  IMPROVEMENTS  TO 
CHLORINATION  FACILITIES  AT 
QUACKEN  KILL  AND  VANDERHEYDEN  RESEBVOIR8 


Quacken  Kill 

Building  Additions 
Additional  Equipment 

Contingencies  and  Engineering,  25% 


$4,600 

6.500 
$10,100 

2.500 
$12,600 


Vanderheyden 

Building  Additions  $11,000 

Additional  Equipment  3,600 

$14,600 

Contingencies  and  Engineering,  25%  3,700 

$18,300 


6.  Improvement  to  Chlorination  Facilities  at  the 
_  Vanderheyden  Reservoir _ _ 

The  Vanderheyden  Reservoir  which  delivers  water  to  the  high  service 
area  is  also  subject  to  occasional  sewage  pollution.  The  chlorinating  facilities 
at  tills  station  are  therefore  of  equal  Importance  to  those  at  the  Quacken  Kill 
diverting  reservoir  and  must  be  kept  in  continuous  satisfactory  operation. 

A  new  addition  is  required  to  this  building  to  provide  toilet  facilities 
and  to  provide  additional  storage  room  for  lime.  A  supplementary  beating 
system  16  also  required  for  this  station  to  provide  heat  in  the  event  of  power 
failure,  lu  proved  staneby  pumping  iaeilities  are  required  for  the  chlorine 
solution  water,  A  sump  pump  is  required  for  the  Venturi  pit  and  a  sampling 
pump  and  lino  are  required  to  permit  sampling  of  the  water  for  chlorine 
residual  tests. 

The  estimated  cost  of  construction  of  the  Improvements  needed  at  the 
Vanderheyden  chlorination  station  is  $18,300,  itemized  as  shown  in  Table  7. 

Conclusions  and  Becommondztlons 

Our  conclusions  and  recommendations  are  summarized  in  the  letter  of 
transmittal  at  the  beginning  of  this  report. 


TROY,  NEW  YORK 


REPORT  ON  IMPROVEMENTS  TO  WATER  SUPPLY 

APPENDIX  A 


Report  of  Inspection  of  Controls  for  Permanent  Opening  Through  Dam 

Tomhannock  Reservoir 
June  23,  24,  25,  26,  1958 


June  23.  In  the  afternoon  the  five-foot  diameter  riveted  steel 
pipe  was  filled  by  means  of  a  3-in  Homellte  pump  taking  suction  from 
the  reservoir  and  discharging  through  a  fire  hose  connected  to  the  south¬ 
west  4 -in  valve  on  the  header  on  the  discharge  end.  Pressure  was  built 
up  to  15  $sl  at  the  header  and  the  4 -in  valve  closed. 

June  24.  MoComber  and  Crosby,  divers,  were  on  the  job.  Prea- 
*  sure  was  built  up  to  25  psi  in  tjie  60-in  pipe,  (3  psi  over  static)  which 
unseated  the  valves,  causing  air  trapped  under  them  to  bubble  to  the  sur¬ 
face.  A  rock  with  a  line  tied  on  was  dropped  over  the  bubbles  as  a 
guide  for  the  diver,  and  the  pump  stopped.  A  small  barge  used  to  treat 
the  reservoir  with  copper  sulfate  was  made  fast  between  the  shore  and 
the  line  to  the  valve.  The  diver  fallowed  the  line  down  and  by  again 
starting  the  Homellte  pump  to  force  air  out,  he  was  able  to  find  the  loca¬ 
tion  of  the  valves.  He  found  the  first  pier  on  the  valve  stem  and  trans¬ 
ferred  the  line  from  the  rock  to  the  northeast  valve  (No.  1)  stem. 
Inspection  showed  that  silt  had  built  up  level  with  the  head  wall  and  was 
packed  toq  hard  to  get  to  the  valves.  Anticipating  this  condition,  a  fire 
pumper  was  on  the  job  and  the  diver  had  brought  a  Jetting  nozzle  to  be 
used  under  water.  By  using  the  above,  be  was  able  to  loosen  the  silt  on 
the  valves,  but  had  trouble  getting  rid  of  the  material  due  to  its  settling 
back  on  the  valves.  He  loosened  the  hard  packed  silt  to  a  degree  that  the 
southwest  valve  (No.  3),  which  was  the  one  everyone  agreed  could  be 
operated,  was  cleared.  The  diver  came  up.  Pressure  was  built  up  with¬ 
in  the  pipe  to  25  psi  and  No.  3  sluice  gate  opened  300  turns.  Static  pres¬ 
sure  at  the  discharge  header  was  22. 2  pel.  The  southwest  30-in  gate 
valve  (No.  1)  was  cracked,  closed,  then  fully  opened.  Pressure  in  the 
discharge  header  dropped  to  2  psi  with  a  flow  estimated  at  approximately 
60  cfs.  The  30-in  gate  was  closed  after  allowing  water  to  flush  about  10 
minutes  at  full  discharge.  While  flushing,  the  pamper  was  started  in  or¬ 
der  that  the  unattended  nozzle  could  stir  up  silt  In  the  vicinity  of  the 
sluice  gates. 


June  15.  The  diver  went  down  and  made  an  Inspection  of  die 
opened  sluice  gate.  The  hose  and  noezle  had  been  drawn  too  the  gate 
while  flushing.  This  was  withdrawn  with  some  difficulty  and  more 
jetting  dora  to  clear  up  die  area,  die  mud  being  Jetted  too  die  opened 
gate.  An  inspection  was  made  of  sluice  gate  No.  S  (attached).  There 
was  still  too  much  silt  to  properly  Inspect  No.  1,  which  was  reported 
to  have  &  broken  stem. 

•9 

The  cement  bags  reported  to  have  been  placed  on  the  gatee  were 
found  neatly  stacked  under  the  stem  of  No.  2  sluice  gate. 

The  diver  came  up,  No.  3  sluice  gate  was  closed  and  leakage  de¬ 
termined  by  cracking  a  4-in  valve  and  observing  the  pressure  drop.  No.  1 
sluice  gate  was  opened  224  turns  without  difficulty  after  raising  the  un¬ 
seating  pressure  of  25  pel.  30-inch  gate  valve  No.  2  was  fully  opened, 
as  befpre,  flushed,  and  closed.  The  diver  descended  and  made  an  in¬ 
spection,  finding  all  of  the  gates  clear  of  silt,  and  sluice  gate  No.  1 
open.  Everything  seemed  to  be  in  order,  sluice  gate  No.  3  was  completely 
f  closed,  so  the  diver  proceeded  to  inspect  the  b terns  up  to  the  point  they 

entered  the  gate  house  substructure.  He  found  sediment  piled  too  deep  and  too 
hard  to  Inspect  the  stems  between  piers  7  and  8  and  from  pier  8  to  the  gate 
house  substructure.  When  he  came  out,  sluice  gate  No.  1  was  closed. 

June  26.  The  diver  went  down  with  the  hose  to  try  and  cloar  sedi¬ 
ment  away  from  the  stems  at  the  upper  end.  The  nature  of  the  material 
waa  such  that  it  would  fall  right  back  after  jetting.  The  diver  said  he  was 
not  getting  anywhere  so  he  came  up.  He  brought  up  a  handful  of  material 
about  1/16"  in  size  resembling  stone  chips  or  dust.  He  said  the  material 
would  have  to  be  removed  by  suction  hoee  or  an  air  lift.  Gate  No.  1  was 
closed  and  leakage  checked. 

The  ope  nil*;  of  sluice  gate  No.  2  was  begun  after  raising  the  unseat¬ 
ing  pressure  as  before.  After  opening  109  turns  it  stuck.  The  valve  was 
closed  30  turns  and  opened  34;  closed  10  and  opened  14;  closed  5  and  opened 
8,  making  a  total  of  120  turns  opened.  When  closing,  the  wheel  spun  freely. 
The  diver  went  down  to  see  if  the  stem  coupling  was  catching  on  cement 
bags*  or  if  something  was  in  the  way  of  the  gate,  but  found  everything  in  order. 
While  he -observed  the  gate,  the  wheel  was  turned  in  a  closed  direction  to 
check  if  the  valve  was  closing.  Everything  seemed  in  yder.  The  diver 
came  up  and  the  gate  was  opened  a  total  of  250  turns  by  alternately  opening 
and  closing.  The  30-inch  gate  valves,  No.  3  and  No.  4,  were  both  cracked, 
closed,  then  ball  opened,  allowed  to  flush  and  were  closed.  Sluice  gate  No.  2 
was  closed  and  leakage  checked  by  cracking  one  4-in  valve  and  observing 
the  pressure  drop.  Leakage  was  negligible. 


An  inspection  of  the  outer  face  of  the  headwall  where  It  extended 
above  sediment  (silt)  revealed  cribbing  which  may  have  been  forms  or 
possibly  a  working  platform  for  the  original  gates.  Silt  was  too  high  to 
discover  if  the  original  gates  were  still  there. 

-w  ^ 

Diving  was  under  the  immediate  direction  of  J.  McComber, 
Marine  Diving  Contractor,  82  Williamson  Avenue,  Jersey  City  5,  New 
Jersey.  Underwater  work  was  done  by  James  Crosby,  1585  White  Plains 
Boad,  Bronx  62,  New  York. 
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Pan  1X0 

Setaxhtiaab 


toroai  of  Wat  a* , 
fray,  JAw  York, 

Oontlaaom  •  ••''• 

Id  »)}U«itlai  tea  bean  suit  to  th?  ttata  toglnaar 
and  firs  print®  la  tapllaata  bar*  Win  raaalTat,  nsabar  ana 
to  fi-Wi  laolualTt  and  aarkata£apslr  at  foatonnaok  Spillway* 
dor  thaT  rwooDstmattoa  Vy  yo«  if  tha  taahaanoafc  raasrvair  Itt. 
fhla  4«a  baa  toon  isslgnatst  hy  this  tiya^Mal  *a  Jan  ft.  110, 

Vpp ar  toiaoo  wstarihst*  . 

Ira  art  bar* by  |lm  paralisloB  It  Ittrabtr  HI.  X9Ht 
insofar  a*  tha  utlir  inralraa  tha  Jarlsdistiaa  attfiml  upon 
this  dapsrtnant  to  chart ar  lava  ad  UlL  lraUta  IS,  aa 

aaantat,  ta  r^99tu0rum%  tot  abara  ta*  soaortinf  ta  tto  diva  prints 
oubalttot,  an tat  tka  tolls*  fag  aoptitloapM .  ( 

4  *  ’  A  V 


1. 


that  anothar  aat  #f  tto  atorra  jPira  yriati  to  forthwith 
•sat  to  this  Ufiflato.  .  ;f  ^  ^  l  *  :4,v-\ 


E.  that  yon  notify  Piriaian  Wotinaar  B«  P«  Sandrltks,  Journal 
touting,  Who  Flat*,  Albany,  >.  T. ,  ana  waak  la  adranoa 
whan  any  aaatloa  af  tha  prastnt  dan  will  to  aloanad  ant 
raaty  for  aanorata  • root ion. 


S.  that  a  raport  to  anhalttai  to  thla  dapartaant  hy  your 
angina ar,  aa  aoon  aa  aaaartainsti  tor  any  aaatloa.  on  tha 
daptha  of  tha  ipa-lraforoat  antofr  which  supports  tha  taw* 
atraaa  ant  af  tto  tolnfarast  flat  ant  aa  tha  ah* motor 
af  ant  tha  depths  paaatratat  into  its  natural  tot)  on  tha 
tap  tha  af  tha  upatraan  ahaat  piling  aataft  aat  aa  tha 
•haraatar  af  this  tot)  *ad  »a  tha  garths  watts*  thioknaaaas 
af  tha  abateants  aat  af  tha  tors  walls  waft  tha  stomata* 
af  ttoi*  natwral  tots* 

4.  What  tha  tils  trsla  an  this  astoahaatoitifts  sf  tha  abataant 
to  anlttaft  aa  tha  upa trass  sifts  sf  tbs  tof^toll* 

■<  ' > 


August  Ed,  19M. 

Das  110  U,BuA« 

3oha?htlooks 


Bureau  of  Vat or, 
troy, 

V.  T. 

flent lemon: 


The  eanple  of  sand  reoalred  at  our  laboratory 
on  August  19th  and  submitted  for  uss  in  the  oonorets  of 
ths  fomhar.no ok  Bessrrolr  Dec  has  been  tested. 

Tin  results  lndioats  that  this  sand  should  be 
satisfactory  for  uss  is  this  sorb.  Attention  should  be 
oalled  to  ths  faot  that  slnos  mors  than  10  percent  sf  ths 
sas^ple  pastes  a  number  four  slsrs  ths  coarser  portion  of 
ths  sand  should  bs  oonaidersd  as  gravel* 

Tours  very  truly. 

Boy  0,  fin  oh, 

state  Bz^lneer, 


* 


ahuok/bgh 


A-  distant  Depot; 


t-  D.  HtNDfllCKA,  (Hdkiiii 


SOftJLCT: 


8t at t  of  New  York 

Department  of  State  Engineer  and  Surveyor 
Eastern  Division 
Journal  Bldg. 

Albany 


I  *  >  I.  ' 


August  26,  1926. 


Hon.  Boy  £>.  Bin oh,  '  *" 

State  Engineer, 

Albany,  K.  Y. 

Dear  Sir:-  ^ 

Bnoloaed  you  will  please  find  report  of  reaulta  of  testa 
of  a  sample  of  sand  from  a  ban*  at  JohnsonTille,  U.  Y.,  submitted 
as  proposed  for  use  in  the  repairs  to  the  spillway  of  the  Tomhannook 
Heserroir  of  the  Waterworks  system  of  the  City  of  Troy,  N.  Y. 

These  results  indioate  that  this  sand  ahonld  be  aatisfaotoxy 
for  use  in  this  work.  Attention  Bhould  be  called  to  the  faot  that, 
ainoe  more  than  ten  per  cent  of  the  sample  passes  a  #4  slews,  the 
ooarser  portion  of  the  sand  should  be  oonsldered  as  grarel. 

Yours  wary  truly, 

— ~J 

Sen.  Asst.  Engineer 
in  oharge  of  Tests. 


State  or  New  Yowl 

Department  or  State  Enginbbb  and  Survbtoe 
Testing  Laboratory 
Albany 


Tests  of  Sand  from. . bank  at . Jrt****** . .N.  Y., 

for  use  on  Contract  N*. 

Contract  Sample  No . — . taken. received  at  Laboratory  made  up  .A^jXf . 

Sand  is  *n  >.../■■  A  J)  sa.n —  ■  r~i  —  J  ~  ^  BtifrJ-y  “*"** 

. . .a,  tjAtevU. . o~«t . . . . . . . f?  .. . . 

Percentage  of  Voids . 3Tf.£._ . . ;  Loam . ^ . ;  Organic  matter.. ...§£vL»<*_ . 

Parts  of  sand  to  cement  by  ^uSc^  : — - . —  .  .sand  to  i  cement.  Per  cent  water  used . ^/. . 

Temperature  of  water  used  in  mixing . . Fahr.  Briquettes  kept  in  moist  air  24  hours  and  then  immersed. 

Cement  used  in  tests. . .  .  This  cement  tested  as  follows:— 


This  cement  tested  as  follows:— 


Sets  (determined  by  Vicat  needle):  —  Initial,  -j  j*?:"; . ; . 1™.n'  }  ;  hard,  j  . V .  ..min.  | 

I  Minim,  requirement  45  mm. )  (  Max.  requirement  600  mm. J 

Constancy  of  Volume  Tests  : — Normal  air . ~ . :  Normal  water . .—  . ;  Accelerated . ~ . 

Fineness  (per  cent  passing  standard  sieve  No.  100) . . (Requirement,  92%) 

/  . 

(  “  “  “  “  “  No.  200) . (Requirement,  78%) 


TENSILE  STRENGTH  IN  POUNDS  PER  SQUARE  INCH 


SIZE  OF  SAND 


STANDARD 

SAND 

NATURAL  SAND 

. . __L  . 

WASHED 

SAND 

PASSING 

SIEVE 

D.yl  j 

IS  Day* 

7  Dan  |  il  Days 

7  Days  i 

il  Days 

|!  No.  T 

Per  Cent 

Vi«s- 


Renta  C*aA  J)  2 rvw  ^ eanw^LiuA  «A  (  -a  s»»^U««el  •wxe.,,  ,4.  A  -a~~  «. 

tLMvt  ^  aha <  tf  an-a.  cu.^ 

I  Cbktipvwo/  <Ai5  if  <1  /r#*  abstract  taken  from  the  records  of  tests . . . 

— . . . . . 

Sr.  Aij’l  Enginttr  in  Char  ft  oj  Tests 


I9.1f.it. 


0  0  f  T 


Da m  110,  Upper  Hudson 
Schaghtiooke, 


Bureau  of  fat or, 
Troy, 

I.  T. 

Gentlemen: 


This  department  acknowledged  the  reoelpt 
of  fire  prints  for  the  reoonstruction  of  the  Tomhannock 
Beservoir  dam,  fulfilling  the  first  requirement  of  our 
letter  of  August  2nd. 


Tours  Tory  truly, 

Roy  G.  Finch, 

State  Xnglneer* 


By 


Deputy  8tate  Engineer, 


abmck/bch 


Copy  for  Mr.  VoUn 


ex  m«r 


6.  That  tb»  tMokaeas  «f  the  atotsents  at  any  point 

where  not  braced  by  .the  spillway  section  should  to 
at  least  equal  to  l/t  tto  vert  leal  depth  of  the  shut- 
sent  at  that  point* 


6.  That  tbs  ah  at  sent  a  from  the  new  mpetreaa  sheet  piling 

on toff  to  the  oore  sails  and  tbs  oars  valla  should  to 
earned  to  jroek  or  suffiolently  deep  Into  the  natural 
tod  to  pre~~.nt  any  seepage* 


This  aspror  l  atoll  not  to  doomed  to  author iso  any 
Invasion  of  property  rights,  either  public  or  private,  in  carrying 
out  the  above  work;  nor  ta  areata  any  slain  or  demand  against 
th  State  of  fie*  Tori;  nor  to  authorise  the  flooding  or  use  of 
•a?  ft  lands,  nor  to  aeftulaaaeln  tto  fl  >odtnr  or  use  of  an  oh  lands. 

Thors  la  enoloaod  one  sot  of  the  ubove  prints  ataaed 
with  the  approval  of  this  iopartoant* 

Kindly  acknowledge  the  receipt  of  this  lettar  and  of  tto 

prints. 

Tours  very  truly. 

Boy  G.  TUioh, 

State  Bnglneor. 

* 

Isolate  vt  to  uty* 

Copy  end  Print  to 

Blvlslon  engineer  B.  B.Bendrloks, 

Copy  ts  0.  Sartos  Thompson. 

£6?  Broadway, 

Troy,  a,  T* 


»-2»0*-!0<10  (Maotl 


STATE  OF  NEW  YORK  fi- _«>  W  , 

DEPARTMENT  OP  Tj.  ,i£3  • 

fctat*  Engineer  attb  fcumynr 

ALBANY 

Received. . . . .  Dam  No... //.£?. . ..t/.  _ Watershed 

Dis;x>sitioa  **  t/  .  Serial  Nq..._.£^? . . . . 

Foundation  inspected . . . 

Structure  inspected . . . . . . 

Application  for  the  Construction  or  Reconstruction  of  a  Dam 

Application  is  hereby  made  to  the  State  Engineer,  Albany,  N.  Y.,  in  compliance  with  the  provisions  of  Chapter 
LXV  of  the  Consolidated  Laws  and  Chapter  647,  Laws  of  1911,  Section  22  as  amended,  for  the  approval  of  specifica¬ 
tions  and  detailed  drawings,  marked . . . . . . . . . . . . 


.  v»  .  w 


hert  with  submitted  for  the  j  j  of  a  dam  located  as  stated  below.  All  provisions  of  law  will  be  com¬ 

plied  with  in  the  erection  of  the  proposed  dam.  It  is  intended  to  complete  the  work  covered  by  the  application 


about . 


</ 

in»L) 


j .  The  dam  will  be  on. . . . _ . .flowing  into Q  . 3.^*. . . .V.C . in  the 

town  of . . .  County  of. . 


and 


(Give  exact  dtfUnc*  and  direction  from  a  Jbl 


iQ-know  bridge,  dam.  village  mam  crow-road*  or  mouth  of  a  stream) 


2.  The  name  and  address  of  the  owner  is 

A  ^ 

3.  The  dam  win  be  used  for.... . 5 


HtU*. . 


1  t 


4.'  Will  any  part  of  the  dam  be  built  upon  or  its  pond  flood  any  State  lands?.. 


5.  The  watershed  at  the  proposed  dam  draining  into  the  pond  to  be  formed  thereby  is...  . . 

square  miles. 

6.  The  proposed  dam  will  have  a  pond  area  at  the  spillcrest  elevation  of . .  . rfJk± . s 

and  will  impound  . 1  ).4.'HO.»jD«Ci,fM  .e3fik<Mt  of  water. 

7.  The  lowest  part  of  the  natural  shore  of  the  pond  is. _ _ ,!„9. . feet  vertically  above  the  spillcrest, 

and  everywhere  else  the  shore  will  be  at  least . %.0 . feet  above  the  spillcrest. 

8.  The  maximum  known  flow  of  the  stream  at  the  Ham  site  was . cubic  feet  per  second  on . . . 

(Dm.) 

9.  State  if  any  damage  to  life  or  to  any  buildings,  roads  or  other  property  could  be  caused  by  any  possible 

failure  of  the  proposed  dam. . . . . . . . 

10.  The  natural  material  of  the  bed  on  which  the  proposed  dam  will  rest  is  (day,  sand,  gravel,  boulders,  granite, 

shale,  slate,  limestone,  etc.).. . flan* . . . _ 


|i.  “The  material  of  the  ban^’ ;n  *1*  direction  with  the  current,  is. . ;  at  the  spillcrest  eleva¬ 
tion  this  xnaterial  has  a  top  slo’f^  . -inches  vertical  to  a  foot  horisontal  on  the  center  line  of  the  dam,  a 

vertical  thickness  at  this  elevaf ,on  °*- . f®61*  and  the  top  surface  extends  for  a  vertical  height  of .  . . 

feet  above  the  spillcrest. 

12.  The  material  of  the  ^ank  *s . 1  has  a  top  slope  of. . inches  to  a  foot  horizontal,  a 

thickness  of . feet,  art^  a  height  of. . feet. 

13  State  the  character  of  f*ie  b^  and  the  banks  in  respect  to  the  hardness,  perviousness,  water  bearing,  effect 
of  exposure  to  air  and  to  water  uniformity,  etc. . . . . . 


14.  If  the  bed  is  in  layers.  are  layers  horizontal  or  inclined? .  If  inclined  what  is  the 

direction  of  the  horizontal  outc,c,PP!n£  rektive  to  the  axis  of  the  main  dam  and  the  inclination  and  direction  of  the 
layers  in  a  plane  perpendiculat  10  horizontal  outcropping . 

15.  What  is  the  thickness  ^  t^e  layers? . 

16.  Are  there  any  porous  <-;ams  or  fissures? . 


17.  Wastes.  The  spillw.V  *he  above  proposed  dam  will  be.  ...^.©.© . feet  long  in  the  clear;  the  waters 

will  be  held  at  the  right  end  b'  a . . the  to)p  of  which  will  be . ...ll.y. . feet  above 

the  spillcrest,  and  have  a  top  v-:dth  of . fft . feet;  and  at  the  left  end  by  a . . 

the  top  of  which  will  be . I  I  . ^eet  above  the  spillcrest,  and  have  a  top  width  of . . feet. 

18.  There  will  be  also  for  tl  discharge  a  pipe . ^..^fl-iwahes  inside  diameter  and  the  bottom  will  be . 

feet  below  the  spillcrest,  a  sluio  ',r  gate . wide  in  the  dear  by . feet  high,  and  the  bottom  will 


be . . feet  below  the  $p:"-Test- 

19.  ArRON.  Below  the  pr.*>ose<1  dara  there  will  be  an  apron  built  of . 

feet  long  across  the  stream,  ..  -feet  wide  and . A.^r. . imt  thick. 

will  have  a  thickness  of .  ^or  a  width  of . feet. 


The  downstream  side  of  the  apron 


20.  Plans.  Each  applicn*',n  l°r  a  PCTTru'’  of  a  dam  over  12  feet  in  height  must  be  accompanied  by  a  location 
map  and  complete  working  dr;  *^nSs  triplicate  of  the  proposed  structure,  one  set  of  which  will  be  returned  if  they 
are  approved.  Each  drawing  cV,u^  bavc  a  title  giving  the  parts  shown,  the  name  of  the  town  and  county  in  which 
the  dam  site  is  located,  and  lb  iair'e  the  owner  and  of  the  engineer. 

The  location  map  (U.  S.  C-:°^cal  Quadrangle  or  other  map)  should  show  the  exact  location  of  the  proposed 
dam;  of  buildings  below  the  da-  Abich  might  be  damaged  by  any  failure  of  the  dam;  of  roads  adjacent  to  or  crossing 
the  stream  below  the  dam,  gk-*  *be  lowest  elevation  of  the  roadway  above  the  stream  bed  and  giving  the  shape, 


the  height  and  the  width  of  stream  opening!;  and  of  any  embmintMots  orjtaep  jfcpea  <bat  anylfcod  could  pM 
over.  Also  indicate  the  rha  rafter  and  use  made  of  the  ground  below  the  dam.  ' 

The  complete  working  drawings  should  give  all  the  dimenaona  necesaary  for  the  oaladataoos  of  tlw  stability 
of  the  structure,  and  all  the  information  asked  for  below  under  “  Sketches.”  There  may  be  •+**'*-*  to  the  applica¬ 
tion  any  written  reports,  calculations,  investigations  or  opinions  that  may  aid  in  showing  the  and  method  used 
by  the  designer.  State  the  assumed  ice  and  uplift  pressures  and  the  conditions  on  which  based. 

21.  Sketches.  For  small  and  unimportant  structures,  if  plans  have  not  been  made,  on  the  bade  of  ♦*»« 
application  make  a  sketch  to  scale  for  each  diderent  cross-section  at  the  highest  point;  giving  the  height  and  the 
depth  from  the  surface  of  the  foundation,  the  bottom  width,  the  top  width  (for  a  concrete  or  masonry  spill  at  18 
inches  below  the  crest),  the  elevation  of  the  top  in  reference  to  the  spillcrest,  the  length  of  the  section,  and  the 
material  of  which  the  section  is  to  be  constructed;  on  the  spillway  section  show  a  cross  section  of  the  apron,  giving  its 
width,  thickness  and  material,  and  show  the  abutment  or  wash  wall  at  the  end  of  the  spillway,  giving  its  heights 
and  thickness.  Mark  each  section  with  a  capital  letter.  Also  sketch  a  plan;  show  the  above  sections  by  their  top 
lines,  giving  the  mark  and  the  length  of  each;  the  openings  by  their  horizontal  dimensions;  the  abutments  by  their 
top  width  and  top  lengths  from  the  upstream  face  of  the  spillcrest;  and  outline  the  apron.  Also  sketch  an  elevation 
o r  each  end  of  the  dam  with  a  cross  section  of  the  banks,  giving  the  depth  and  width  excavated  into  the  banks. 

22.  Elevations.  Also  give  the  elevations,  if  possible  from  the  Mean  Sea  Level,  of  at  least  two  permanent 
Bench  Marks;  of  the  spillcrest  for  any  existing  dam  on  the  proposed  dam  site,  at  the  middle  and  at  the  ends  of  the 
spill;  of  the  spillcrest  for  the  above  proposed  dam;  and  of  the  spillcrest  of  any  adjacent  dams. 

23.  Samples.  When  so  instructed,  send  samples  of  the  materials  to  be  used  in  the  construction  of  the  pro¬ 
posed  dam.  using  shipping  tags  which  will  be  furnished.  For  sand,  one-half  a  cubic  foot  is  desired  (exclusive  of  any 
stone  over  J  inch  in  size  mixed  therewith) ;  for  cement,  three  pints;  and  for  the  natural  bed,  twenty  cubic  inches  if 
of  ledge  and  one-half  a  cubic  foot  if  of  soil. 

24.  Inspection.  State  how  inspection  is  to  be  provided  for  during  construction. . 

rx  — . - 

25.  Water  Supply.  Are  the  waters  impounded  by  the  above  dam  to  be  used  for  a  public  water  supply? — . . 

t  : 

Has  an  application  under  the  provisions  of  Article  IX  of  the  Conservation  Law  for  such  use  been  made  to  the  Water 
Control  Commission,  Albany,  N.  V  ?  P 1  ftnrrt  % -  wa-a  V» — ■  ^  ^ 
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The  above  information  ir  correct  to  the  best  of  my  knowledge  and  belief. 


tA4dr«t  <4  «*n«rl 

••■SI-  ft  i  » 

Jf/vW 

. (DiieV . ’ . 


WtXk<V 

, . \jf . 

njbjw^ .  ^Ve«t.>i  *  9  .ta.  >. .  f<‘ .»  j  a  ^ 

lA  ptncn  lifniDf  lor  owner  ioM  iwlKnw  hie  title  or  eutSoriir)  'I 


Form  Nu  W-«l.  IKI-M  (l»-47l) 


State  of  New  York 


GEOBUE  D.  PRATT. 

£0***>l*'ONi» 

ALCVANDtR  MACDONALD. 

08*0'’*  iOMMIkflONU 

A  S  HOUGHTON, 

S«CHCtA*V 

MAH3HALI  McLEAN, 

Cl*.*'  *’  •  OA"t»-OtNC«AL 


Serial  No . .. 

division  of  fish  and  gams 

UfvfUVil  LtOOt,  oMir 

01  VISION  OF  LANDS  AND  FORESTS 

C.  ft.  PETTIt,  luHMtMHn 

DIVISION  OF  WATERS 

A.  H.  fK#*U*f  »  *ivtft«Oft  tnoiMta 
DIVISION  OF  SARATOGA  SPRINGS 

J.  G.  JONEI ,  »u*t«iMt(a»«NT, 
ItUToW  tPUMSM,  N.  V. 


/  CONSERVATION  COMMISSION 

Albany 

J/o  U  H 

APPLICATION  FOR  CONSTRUCTION  OR  RECONSTRUCTION  OF  A  DAM 


. Txoy ,  Y. . 

(Address  of  Applicant.) 

Application  is  hereby  made  to  the  Conservation  Commission  of  the  State  of  New  York,  in  compliance  with 
tiie  provisions  of  Chap.  LXV  of  the  Consolidated  Laws,  the  Conservation  Law,  for  approval  of  the  detailed 
spi  •••fieations  and  plans,  marked  ..  Repairing  lomhannock  -Spillway.  -Lam* . . 

herewith  submitted  for  the  1  ffiffiSon  \  of  the  dam  located  as  stated  below.  All  provisions  of  law  will  be 
complied  with  in  the  erection  of  the  said  dam,  whether  specified  herein  or  not. 


LOCATION  AND  GENERAL  DATA 

Site  of  dam  is  on  TomhannocJc ..  Creek . 

(Name  of  stream) 

a  branch  of .  Ho.0.8iC...RlYeX... . .  within  the 

(Name  of  stream) 

limits  of  the  town  of  Schaghi icoke  &  .  Pi  ttstown . .  County  of.  Rensselaer . 

one  hnld  mile Abxom  Boston  and.  lLB.ine  IU  R.  ..nmi  three  miles  from . 

(Cme  approximate  distance  from  well-known  bridge,  dam.  village  or  mouth  of  stream,  so  that  work  can  be  located  on  map  of  state) 

Melrose . 


IV  p.,se  of  dam  Overflow  spillway  for  the  Tomhannock  Reservoir 


Reasons  for  making  changes  in  existing  structure  Leak  indOffi  and  washing  out  of.  apron 


April  iv.lttia., 

(Dstr) 


{  ajfphcant  °f } . Bur.aau  oi  Water  ,.  Tr^y ,  K .  Y. 


Superintendent. 


* 


INSTRUCTIONS  TO  APPLICANTS 


Fill  out  the  application  in  duplicate  and  send  both  copies  to  the  Conservation  Commission,  Albany,  N.  Y. 
Each  application  must  be  accompanied  by  plans  of  proposed  structure  in  duplicate  consisting  of — - 

(1)  Location  map  (U.  S.  Geological  Survey  sheet  or  other  map  with  location  of  proposed  structure  indi¬ 

cated  thereon). 

(2)  Map  of  proposed  reservoir  showing  flow  line,  buildings,  etc. 

(3)  Complete  working  drawings  or  such  drawings  of  plan,  sections  and  elevations  as  will  make  clear  the 

dimensions  of  all  of  the  ^structure,  its  connection  to  existing  structures,  if  any,  nature  of 
natural  foundations/  etc.,  and^^ress  diagrams  or  other  analysis  showing  the  adequacy  of  the 
strength  of  the  structure.  • 

(4)  Each  map  and  plan  shall  have  a  title  showing  names  of  owner  and  engineer,  name  of  county  and 

town  in  which  dam  is  to  be  located,  and  nearest  postoffice. 

Each  application  must  be  accompanied  by  a  report  by  a  competent  engineer,  substantially  as  follows: 

Adequacy  oj  Spillway: 

Give  estimate  of  maximum  flood  and  describe  method  of  estimating. 

Give  resulting  height  on  spillway  crest. 

Xatural  Foundation: 

General  statement  of  geology  of  vicinity  as  affecting  the  foundation  of  the  dam. 

Description  and  results  of  subsurface  surveys. 

Describe  fully  materials  in  natural  foundation. 

(A)  Rock  — 

(a)  Mineralogy  \ 

(b)  Stratification 

(c)  Seams  and  other  physical  characteristics 

(d)  Thickness  of  strata 

(B)  Earth  — 

(a)  Physical  composition 

(b)  Physical  characteristics  (Perviousness,  hardness,  homogeneity,  water  bearing,  effect  of  exposure 

to  air  and  water,  etc.) 

Stability: 

Describe  type  of  dam  and  how  destructive  forces  are  met. 

Give  methods  of  computation  and  results  as  to — 

(a)  Overturning 

(b)  Sliding 

(c)  Under-seepage 

(d)  Undermining  (sufficiency  of  apron  and  wash  wall) 

(e)  Sloughing  of  earth  embankments  > 

(f)  Overtopping  of  earth  embankments 

(Above  should  be  given  for  each  part  of  dam  having  different  section.) 

Inspection: 

State  how  inspection  of  work  is  to  be  provided  for  during  construction. 

Send  sample  of  sand  and  of  each  lot  of  cement  to  State  Testing  Laboratories,  Albany,  N.  Y.,  using  shipping 
tags  which  will  be  furnished  you. 


April  23.  1918* 

*  -r.  ,  9^  v 


Ur*  J*  V*  Divan, 

Supt*  of  Vatar  wrks. 

Troy.  ».  Y*  / 

S»ar  8lri« 

Our  Inspector  of  Docks  A  Saras  rial  tod  your 
//*  o//  d #  i-'tf 

Torahannook  Roaarvolr  and  your  Vandorhsydon  Aaaarvolr 

on  tho  11th  of  April*  Si  roporta  that  ths  work  sdilsfc 

you  hara  dona  on  thsoa  dans  la  ainply  repair  work* 

Tho  approval  of  this  Oomlaalon  would  not.  undsr  the  as 

conditions,  ha  raiulrod* 

Yours  very  truly. 

0301*0.2  D*  PRATT.  Conrdssionor, 

»y» 


AIW/f 


vtnsim  woiwsau 


April  88,  1018. 

In  re  Dam  #110  Upper  Hudeon  at 
Sohaghtlcoke,  known  &e  the 
Tomhannook  Reservoir  at  Troy. 

Mr.  A.  H.  Perkins,  Division  Bnglneer, 

Conservation  Commieeion, 

PRX8IVT: 

Dear  Slr:- 

I  Inspected  this  dam  on  April  11th  and  found  the 
bed  was  of  blue  clay  with  a  well  cemented  gravel  under.  The 
dam  has  been  repaired  by  cutting  out  the  layer  of  laitanoe, 
the  apron  has  also  been  repaired  and  put  In  good  condition. 
The  work  has  already  been  done,  and  Z  should  oonelder  this 
but  repair  work. 

Respeotfully  submitted. 

Inspector  of  Docks  and  Dams. 


UoK/C 


April  12,  191ft 


Mr.  3.  W.  Dlren, 

Superintendent, 

^ater  ^erke. 

Trey,  Mew  York. 

Deer  Sirj- 

In  re.  Toeshannook  reeerroir  (#110 
Upper  Hudson)  at  Sohaghtloeke: 

Te  wrote  you  on  Tebruary  21,  1917 
enclosing  an  applloetion  blank  for  the  re¬ 
construction  of  the  dan  of  this  reservoir. 

Inspect cr  MclCin  reported  that  you  would  sub- 
wit  plane  shortly  but  we  hare  heard  nothing 
frcw  you,  and  we  find  that  the  dan  has  been 
eowpleted.  Will  you  kindly  adyiee  us  as 
soon  as  pose  fe  1«  in  regard  to  this  natter? 

Tours  eery  truly, 

wow*  n.  uhatt,  commit mir»w, 

»y _ 

MV IS  I0M  TOOXMFJW. 


MoFjMF 


February  21 ,  1917, 


Mr.  J.  9.  Divan.  Superintendent 
of  Water  forks. 

Trey,  X.  T. 

Dear  Pir: * 

Xnolaaad  fled  application  blanks  to  be  f Iliad 
out  and  submitted  to  this  Commission  for  approval  for  the 
reconstruction  of  the  ToMhannook  reearvolr. 

Very  truly  yours, 

020.  D.  PRATT,  Cosutiesloner, 

Division  Engineer. 

XcK/C. 

Fncl. 


wvEJf  Ktmrms  boa*»» 

Of  CONTBACT  AND  Btmi  | 

WILL  REPAIR  IT  At  OSQE  I 

There  U  a  luge  crock  to  thn- 
,pt  the  two  ■pill way  dams  at  tbai 
«  wa^rworka  ayatem  -  and  unlearn 
edlat*  stap*  are  taken  to  makVj 
pain  an  a  raatora  the  *p  ill  way  to  a 
'a  condition  Jluperlutondent  tgi 
atnrworks  JXvfto  and  -  Comm Isttun- 
of  Public  Work*  Crowley  ■  stated 
turday  at  a  sasatin#  tt  tin  board 
contract  and  supply  toad  to*  modi 
conawjQtacu  must  raault  \m 
aprlog-tims  whoa  to*  atntoJ 
.come-  ',4t .'was  4hsugt* j*NW 

with  a  thorough  overhauling  all  saex 
danger  (or  tba  preaaat  would  be 
na  awar  with  which  would  Jeopard - 
jjroijarty  and  even  llvaa  due  to  a 
caking  away  of  tha  spillway  which 
would  purely  carry  before  it  the  as©* 
ind  sptllwMr  and  a  torrent  would  to’ 
►  down  hiU  and  moun- 
talnalda  l/J 

Wnedlate  Attention,  ■, . 
Veal  known  expert!  to 
am  coastouctlou  la  the  United  State* 
were  called  la  by  the  city  and  .  they 
report  the  condition  aa  serous  and 
needing  immediate  attention  Accord¬ 
ing  to  both  Commissioner  Crowley 
d  Superintendent  Dlven  the  fault 
laid  u>  the  door  ot  Improper  co«»- 
dctlon — namely  that  the  concrete 
Wraa  hot  strong  enough  and  the 
jebaracter  of  the  toll  too  light  to  atand 
.op  under  a  dam  against  which  Mi¬ 
ne  of  gallon!  ot  water  were  press- 
f- 

Mayor  Burns,  who  preaided  at  the 
eating  of  the  board,  explained  that 
thia  .fork  waa  done  by  a  former 
ministration  and  el  nee  he  had  come 
to  the  responsibility  of  running  the 
ty’a  business  he  had  been  forced 
expend  about  tilt, Odd-  id  make 

*  waterworks'  system  What  •  It 
ould  be,  and  the  end  was  not  in 
hi  evidently,  as  It  was  calculated 

*  the  work  of  repairs  alone  would 
from.  *60.000  to  *00,000. 

Oyer  Ojlcvcu  Billion  Gallons. 

■Sits'  Tomkas  nock  reserve!*  Is.  **#• 
it  above  the  level  of  the  city  cad 
pounds  slsven  billion,  seven  bun- 
e>l  million  gallons  of  watsr.  This 
ter  is  ths  source  of  supply  of  the 
lu  pert  of  the  city,  with  the  ex-' 
on  of  that  section  in  what  might 
Uy  be  termed  that  ef  toe  Hope 
ter  to  AIMa 

•  direct  danger  (ram  flood  to 
of  these  spillway*  bracking  down 
permitting  this  great  lake  to  rusfl 
d  would  be  to  the  Tomhannock 
ey,  as  the  Tomhannock  Into  wblob 
spillways  empty  in  turn  flow  into 
Hoosick  river  osar'  Bchaghtlcoke. 
to  -danger  to  the  city  at  Troy 
WT^tv  ueseyvolr*  amp*?  ftostf  In 
HU^fkshion  would  fce  a  .lack  ot 
ter  for  the  ueual  purposes — in 
-  -  -  Vew.lee—end  UkCfl  th# 


the  stotog.flood*  mosM  euteto  create 
a  beumoon'toat  toe  city  oould  to  no 
wav  afTord  to  stawfl.  Therefore  It  was 
decided  to.  get  to  work  and  make  tot 
necessary  impairs. 

Mayor  Bums  said  that  It  was  a 
mattar  fo?  great  regret  by  the  adtato- 
.tot ration  that  this  had  happened  as 
It  tor  one  UAagf  waa  to  line  with  what 
had  occurred  in  other  ways  of  finance 
before  mWbh-TtU  'udmfaietmtlon  bed 
to  *te»A  feto  Heealfl  •  toe  -prosent 
system  was  under' oooatructlo*  from 
i»M  to  1*06  aad  that  hie  admintotta- 
tipp  haa  had  to  stand  tha  cost  of 
sisarflS  shade  to  aseet  the  de- 
ISSts  at  th a  attar  serrioe  after  ft  tod 
^turned  user. 

dm  mini  Kacepiag  Bally. 

SuperlwteMest  Dlven  said  that  at 
the  present  Uno* — of  course  alt  poe. 
stole  having  bean  don*  by  him  to 
render  What  might  to  termed  Brst  aid 
to  such  a  situation — between  two  and 
three  mUlton  aaBooe  ot  water  are  aa. 
oaplnk  d.Jly.  . 

dupettotendeut  .Dlven  said  after 
Mayor  Bures  rweoaotad  what  .bad 
been  geae  byhimao  plea*  the  system 
in  ' a  mtlsfactory  condition  that  when 
all  was  done  that  Troy  wopld  certain¬ 
ly  have  a  plentiful  supply  of  line 
water. 

Mayer  Burn*  said,  "Tea.  that  Is  so. 
hut  we  have  had  to  accept  all  these 
lager  lea  and  to  pay  tor  them.  It  I* 
evidence  that  municipalities  In  this 
country  should  to  awake  to  the  ad- 
'vtsablllty  of  appointing  busneaWman- 
sger*  for-'thelr  affairs  so  that  On#  in¬ 
coming  administration  will  not  Inherit 
a  lot  of  mistakes  made  by  the  outgo¬ 
ing  ora” 


, . . .  «NM  «  NvUII  M' 

t  released  tdKSoAr  down  MU  and  moun- 

1  udnstde.  1/1 

X<«Haf  buedliti  diieauw, 

Two  of  Jut*  loot  known  expert* 
dam  coaawuctlou  In  tho  (Jolted 
were  called  in  by  the  city  and  thaw 
report  the  condition  a a  sefoue  and 
needing  immediate  attention:  Accord¬ 
ing  to  both  Commissioner  Crowley 
and  Superintendent  Diven  the  fault 
i*  laid  to  the  door  of  Improper  obi 
frrtlcCTbn— namely  that  the  concre 
««i  not  -  Krone  enough  and  tl 
icbaracter  of  lUe  soil  too  light  to  (tap 
up  under  a  dam  against  which  M 
lions  of  gallon*  of  water  were  prod 
Ing.  •• 

Mayor  Burn*,  who  presided  at  th 
meeting  of  the  board,  explained  the 
alt  this  rfork  was  done  by  a  forma 
administration  and  since  he  had  cow 
into  the  responsibility  of  running  tg 
etty's  business  he  had  been  fore* 
to  expend  about  1825, OOP-  td  n\al 
this  waterworks'  system  what'' 
should  be,  and  the  end  was  not  1 
sight  evidently,  as  It  Was  calculate! 
that  the  work  of  repairs  alone  wouli 
,cost  from  550,000  to  (50,000.  i 
eu  *  Osar '  Kleven  Billion  Gallons.  i 
'  ■.The'  Tbmhasnock  reservola  la-  PM 
feet  above  the  level  of  the  city  aa 
Impounds  eleven  billion,  seven  hud 
dred  million  gallons  of  water.  TUB 
water  Is  the  source  of  supply  of  in 
main  part  of  the  city,  with  the  ana 
caption  of  that  aectlon  In  what  mtghfl 
handily  be  termed  that  of  the  ifagw 
steamer  In  AlhUk  s 

The  direct  danger  from  flood  M 
caae  of  these  spillways  breaking  doww 
and  permitting  this  great  lake  to  rusfl 
ahead  would  be  to  the  TomhannocM 
valley,  aa  the  Tbmhannock  Into  whlcfl 
the  spillways  amply  in  turn  flow  total 
the  Hooatck  river  near  Schaghticoka 
•'Fite  -danger  to  the  city,  of  Tr«j 

water  for  the  uahal  purpoetW-~q 
some  ways  a  famine — and  then  tSl 
danger  from  lire  due  te  InsulBclea 
pressure  In  the  malm  t 

It  will  be  recalled  that  this  sang 
spillway  or.  rather  the  one  on  pi 
same  spot  gave  way  In  ‘IPPt  and 
large  amount  of  damage  was  done*! 
property  in  the  valley.  Bridges 'well 
partly  carried  away  and  rallroa 
tracks  washed  out.  : 

j  Discovered  a  Week  Ago.  1 

Superintendent  Divan  "  told  the 
members  of  the  board  that  the  loth 
was  discovered  a  week  ago  and  on  lw 
.vxstlgatigu,  ha  found  that  there  want 
crock  In  the  ft  ret  dam  about  as 
Teet  below  the  crest.  Water 
spurting  out,  ttdV  dribbling  out,  eh 
lag  that  it  was  evident  tbgt  the  wor' 
had  given  away  on  the  daw  side 
that  the  water  had  gradually  form 
way  Inside  until  the  pressure 
'enough  to  orack  the  concrete  ** 
end  moke  a  cascade. 

He  said  the  danger  was  la 
unless  immediate  steps  wen  taken 
Pet  a  contractor  at  work  and 
the  necessary  repalm  Super! 
ent  Given  said  that  he  hag  ssadn 
report  of  (he  matter  and  had 
the  serviese  of  two  of  the  beet  two' 
ekperta  In  the  United  States.  1 
ft  JIW*  t*u-  engines*  eh  the 
£toton  daaa  let  !»ew  Tork  city 
T.  P:  gtearas  of  Pbotoa. 

'  Three  mea  mads  a  them 
tigattoa  and  ssgortiJ  that, 
repairs  at  the  aeee|  mdtatamMn» 
ware  aeeeogary.  Jtc,  Btvea  *54 
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[Break  jnj£|illwayDam  to  Crct 


[Report  of  Water  Works  Superintendent  Made  to  the  Board  of  Contract  and 
Supply  To-day — -To  Proceed  at  Once  With  Repdrs — -Large  Amount  of 
Water  Escaping  Dolly  lor  a  Week  Past->^Sftuation  Serious. 

ldr«5  million  gallons'1  of  wttar.  This  |  Aim  ipljlwtn  ere  built  to  ot  too  light 
water  to  tM  oonree  of ’supply  of  th*  a  character. 

main  part  of  tbo  city.  with  the  ox-  f  Between  the  two  spillways  to  a 
esption  of  that  section  Ip  what  night  feavement  of  concret*.  It  to  believed 
~*handil*>  be  termed  that  ot  the  Hope  bat  the  water  to  both  going  through 
gfateamer  In  Alma  •  f  me  work  of  the  tret  spillway  and  also 

The  direct  danger  Worn  flood  to  toolng  under  It.  Im  thla  pavement  to 
Cotnmimon-fcs?  down  forced  up  In  spots  and  inter  to  spurt - 

LoDwm»(„d  permitting  thta  great  take  to  rush  ng.lnto  the  air.  ' 
d  wotild  be  tb  the  Tbmhahaock  r 

y,  as  the  Tomhannock  Intrf-Whlch  i  y°  ,  rn>evl  *<w  »m»ger. 

the  spillways  empty  to  tarn  flow.  Into  Superintendent  Dlven  eald  thet  It 
the  Hooeick  river  neet .  Schaghlicoka  toe  both  hto  opinion  and  that  of 
The  dapgnr/  to  the  :Qtty  itf  Trek  Jcmmtoieonsr  of  public  Works  Crow. 
afaould  the  reelervotre  empty  Kaelf -in  *v  and  the  two  experts  that' at  pres 
summary  fashion  .would  be  a  lack  eg  tot  there  wee  no  reel  danger,  but  that 
water  for  the  twtiel  pnrpnsto  to  *»  spring  floods  would  eurely  create 
home  ways  a  famine — aed  these  (he  i  eondldcn  that  the  city  could  tn  no 


tbs  J 


Irowley  stated 
«f  tbs' boats 
that  the  most 
kuot  result  in 


.  There  to  a  large  creek  tf)  vth< 
or  Ah*  two  spillway  dams  at 
yh  waterworks  system  and  unlearn' 
nmedlate  steps  ere  taken  to  makef, 
pairs  and  restore  the  spillway  to 
condition  JhfPerlntendent  --of] 
Veter  work*  Dlv 
ot  Public  W 
i  noon  -at  a  msdtln, 

'contract  and  ufppljf 
lous  consequences 

spring-time  whetf  the  annual 
Roods  come.  It  was  thought  thet 
th  a  thorough  overhauling  all 
*1  danger  for  the.  present  would  bo 
i  away  with  which  would  leeward 
i  property  sued  even  lives  doe  to  • 

sway  of  the  spillway  which 
lid  eurely  carry  before  It  the  sec- 
I  smlllwaji-end-e  SoormV  Wgl 
-JL“  to  nh#  down  Mil  ««n 

Heeding  h—  stoats  AttSnBc 
Two  of  the  beet  known  experts  to 
i  construction  hi  the  United  fflatbs 
e  called  In  by  the  city  and  they 
■sport  the  condition  aa  serious  and 
Heeding  Jm  riled  late  attention.  Accord¬ 
ing  to  both  Commissioner  Crowley 
nd  Superintendent  Dlven  the  fault 
Is  told  to  tbo  door  of  Improper  ooa- 
Irt ruction — namely  that  the  concrete 
Vss  not  strong  enough  and  the 
Iharacter  of  the  soil  to  light  to  stand 
n>  under  a  dam  against  which  Ml 
oas  of  gallons  of  water  were  prssn 

[  mayor  Burns,  who  presided  at  the 
meeting  of  the  hoard,  explained  that 
all  this  .work  wax  dona  by  a 
Administration  and  since  he  hsd  come 

Eito  the  responsibility  of  running  the 
ty‘e  business,  he  had  been  fsreed 
»  expend  about  Mil, COS  to  make 
waterworks’  system  What  -It 
be,  and  the  end  was  not  to 
it  evidently,  as  U  was  calculated 
the  work  of  repairs  shins  would 
from  Mo.eeo  to  MR, too.  ■- 
Oyer  Seven  BdUon  OaBans. 
to  Tomhannock  reservoir  to 
above  the  level  of  the 
billion, 


Isttifllntoafl 


danger  tram  Are  4ue  do 
tpreasurs  In  the  mains 

It  will  bp  iweaBeg  that  this,  same 
spillway  or  rather  the  one  on  In 
same  spot  gave  stag  to  lddf  «M  * 
bu-ge  amount  of  damaga  was ‘‘dewOtoJ 
property  In  the  vfilsy.  Bridges,  wanal 
partly  carried  away  and  rail  reaid 
tracks  washed  eat 

Dtoooenpd  a  Weak  Ago. 
Superintendent  Divan  told  ill 
embers  of  tbs  board  that  the  leak 
was  discovered  a  week  ego  and  on  In¬ 
vestigation  ha  found  that  there  was  a 
crock  in  the  flrsl  dam  about  seven 
feet  below  the  crest.  Water  was 
spurting  out,  not  dribbling  out  show¬ 
ing  that  it  waa  evident  that  the  works 

S  git  as  awoy  sn  the  dam  side  and 
1  the  watsr  had  gradually  forced  a 
’  Inside  until  the  pressure  was 
ugh  to  crack  (he  concrete  facing 

males  a  aatpads.  i 

•'  hi  said  the  danger  toesSramiaeat' 
nunless  Immedtota  steps  were  taken  to 
wst  a  contractor  pt  work  and  make 
f*hs  necessary  ge pairs.  Superintend¬ 
ent  Dlven  said  that  be  had  made  a 
report  of  the  matter  and  had  snjtokM 
«he  services  et  two  of  thsb  set  known 
hxperto  to  the  Tfnftod  ■totes.  WHJtow 
.»•  HQto.  the  engineer  on  -the  now 
<Crototi||daia_fe^  WeuMfork  city  rifcd 

heee  men  wade  a  thei .  _ 

itton  and  repot  tod  tost  (tot _ 

•f  tte.took.WMs»tldi'adMMn: 

had Jton2^ffi^/35u 


v  afford  to  stand.  Therefore  it  wet 
ded  to  get  to  work  end  make  the 
ry  repairs. 

Hapor  Burns  said  that  tt  was  s 
ir  for  great  e-egret  by  the  admln- 
lon  that  this  had  happened  as 
reM  thing  was  to  tine  with  whet 
occurred  in  other' ways  of  flnancr 
re  which  hi  aediitlnist ration  bed 
stand  for.  -  He  sold  the  present 
waa  under  construction  from 
•I  to  lios  and  that  hto  admtntatia- 
>n  had  had  to  stand  the  cost  ol 
It  to  shape  to  meet  the  de- 
ids  of.  the  city  service  after-  it  had 
turned  over. 

Amount  Escaping  Dally. 
Bupertntendent  Dlven  said  that  al 
S  present  time — of  course  all  poo¬ 
ls  having  been  dons  by  him  to 
>r  what  might  bs  termed  first  aid 
suoh  s  situation — between  two  and 
million  gallons  ot  water  are  ee- 
daity. 

rtnteadant  Dlven  eald  after 
»r  Bums  recounted  whet  had 
dene  by  him  to  place  the  system 
a  satisfactory  condition  that  when 
all  was  done  that  Troy  would  certain  - 
-  vs  aplsntirul  supply  of  tine 

aaW.  “Tea,  that  to  so. 
bars  had  to  acoeat  all  (boss 
and  to  pay  foviasm.  it  to 
that  munielDallUaS  In  this 
should  .bs  awake  Oaths  ad- 
j  of  appointing  bnsossu  saan- 
tor  their  affairs  so  that  eaa  in- 
“  "  letmion  will  not  tohostt 
mad«  by  tha  gutglng 


i 


July  tl,  1*17. 


Mr.  J.  V.  Miron, 

Superintendent,  Veter  Works, 

/ 

Troy.  I.  Y. 

Dear  Blr:- 

Inspeotor  MoKla  riel ted  the  Yamhannock 
reeerrolr  on  July  17. 

Am  soon  ns  the  oondltlon  Is  sseertAlned 
end  the  plans  are  ready  Tor  the  reooaetruotlon, 
send  us  a  set  of  prints  and  the  completed  applioa- 
tlon  blank  whiob  we  nailed  you  on  Teh ru ary  Bl. 

Yours  rory  truly, 

0B0RQ1  IX  PRATT,  OOMMISOTOWTO, 

■y _ _ __ 

OTVI8I0W  MW0I1XER. 


MoKjMB. 


j 

¥ 


"TTOT  RSPQgr. 


July  81,  1917. 


Mr.  1.  H.  Perkins,  D It  is  Ion  Engineer, 
Conserration  Cowmlssion, 
P  HU  8.1IT. 


Dear  Sirt- 


The  follow  Inc  i*  report  of  work  done  by  we  during  the 
week  ending  July  22,  M17:» 

July  17  —  Xnepeoted  Tawhannook  reeerrolr  ef  the  olty 
Of  Troy.  The  row  of  eteel  sheet  piling  had 
been  dr  Wen  up  stream  from  the  spillway  and 
wen  were  at  work  outting  away  the  baok  part 
ef  the  spillway  in  order  te  determine  how 
deep  the  water  had  seeped  through.  There 
was  a  eraek  8  feet  •  inches  frow  the  top 
of  the  laltanee  which  is  wtry  soft  and  con¬ 
tains  considerable  dirt.  The  failure  ef 
the  dew  was  prdbably  due  to  this  laitanoe. 

Xnepeoted  daw  #8  Mohawk  at  Waterford  to 
corroborate  roport  of  Aoeletant  Prudhon. 

X  found  oonditions  fair  and  probably  no 
harw  would  be  done  if  daw  went  out. 

Inspected  daw  #15  Mohawk  at  Oohoee  and  found 
the  work  finished  and  in  operation.  The  con¬ 
dition  le  very  good. 

Xnepeoted  daw  #884  Mohawk  at  MarlaTllle  and 
found  it  in  the  eaae  condition,  no  work  har¬ 
ing  boon  done  elnoe  wy  last  inspeotlon. 

July  16  —  Xnepeoted  dam  #389  Mohawk  at  Mast  Wind  haw. 

Found  the  work  finished  and  apparently  in  good 
condition. 

Xnepeoted  daw  #416  Mohawk  at  Wlndhaa  to  cor¬ 
roborate  report  of  Assistant  Hyde.  The  dasi 
is  in  poor  condition  but  no  harm  would  be  done 
if  it  went  out.  The  daw  will  probably  be  re¬ 
built  bnt  net  this  year. 


<itk  ending  7Av/l7. 


July  19  —  Inepeoted  dn  #448-*  at  RiobmondTllle.  The 
dam  was  finished  and  ths  oonorete  food,  on 
*  1  lass  tons  lsdgs  bad.  Maximum  height  of 
the  dam  eaa  S  feet  lnatead  of  5  feet  aa  per 
plana.  It  ia  *  thin  dam  81  lnohea  on  top, 

3  feet  thlok  and  5  feet  down. 

Inapeoted  dam  #410  Mohawk  at  Cobleaklll. 

Vo  worM  has  been  dona  on  the  reconstruction 
and  it  probably  will  not  be  rebuilt. 

Inspected  dam  #407  Mohawk  at  Gdbleeklll  and 
found  that  the  thin  retaining  wall  had  been 
braoed  by  timber.  The  work  has  not  been 
particularly  well  done  but  there  la  little 
danger  in  oonneotion  therewith. 

Vial  ted  Mr  a.  Daniel  J.  Vrooman  of  Rohoharle 
concerning  the  reported  oonatruotion  of  a 
dam  at  Sohoharle.  It  ia  not  propoaed  to  oon- 
atruct  the  dais  at  this  time. 

July  20  —  Inapeoted  dam  #298  Mohawk  between  ths  towns  & 

of  Charleston  and  Vlorlda,  Montgomery  County. 

Vothing  has  been  done  towards  the  reo  one  true-  ^ — 

tion  of  this  dam. 

Inapeoted  wlolnity  of  the  site  for  dam  #427 
Mohawk  of  the  oity  of  Johnstown.  The  soil 
here  le  loamy  earth  with  sane  holders,  mostly 
granite,  from  a  glacial  formation,  but  I  — 

found  no  outor opping  of  any  ledge  rook,  and 
the  exoa-ratlons  will  haws  to  be  oarefully 
watohed  to  eee  if  there  le  any  suoh. 

Inepeoted  dam  #446  Mohawk  at  Roekwood.  I 
found  the  gates  open  and  no  water  impounded. 

The  dam  proper  and  the  apron  were  apparently 
finished.  Vo  work  has  yet  been  done  on  the 
ourtaln  out -off. 

Vaxt  week  I  propose  to  oontinue  my  work  inspecting  the 


left  side  of  the  Lower  Itudeon. 


Respectfully  yours. 


I  ISP  RC  TOR  0?  SOCKS  AHT>  SAMS. 


A 


MoM:MH. 


F‘*w  IW5I.  11-0-14-1000  (10-10*) 


Am.  jl* 


(NOTICE:  After  flllln*  out  one  of  theae 
Conservation  Commission,  Albany.) 


forma  aa  eomytstaly  as  poenfbln  far  oaeb  dam  in  jour  district,  return  it  at  one*  to  tba 


State  on  New  Yomk 


Conservation  Commission 

Albany 


XX  5" 


I/O  uH 


DAM  REPORT 


Conservation  Commission, 

a/ *-• 


Division  of  Inland  Waters. 


Gentlemen: 


I  have  the  honor  to  make  the  following  report  in  relation  to  the  structure  known  as 

the . . . Dam. 

This  dam  is  situated  upon  the . . 

(Give  nun*  of  ttream) 

in  the  Town  of . . , . . County, 


about . Ur. 


The  distance. 


. from  the  Village  . 

(State  distance)  V  #  ^ 

. stream  from  the  dam,  to  the. .  . 

(Vp  or  down)  (Grit  nun*  e<  nearest  important  stream  or  of  e  t 


is'about 


3  ^  'vw~L-Cc/* 


(State  distance) 


The  dam  is  now  owned  by . .C^^r. _ 


i  ne  aam  is  now  ownea  oy . _ . . . 

I  tCire  name  and  address  m  full) 

and  was  built  in  or  about  the  year . and  was  extensively  repaired  or  reconstructed 


during  the  year . 

As  it  now  stands,  the  spillway  portion  of  this  dam  is  built  of....^?^^!^L . 

_  (Suto  whether  of  matonry.  concrete  or  timber) 

and  the  other  portions  are  built  of . . 

(State  whether  of  Meeonry,  concrete,  earth  or  ttmbor  with  or  without  inch  til) 

As  nearly  as  I  can  learn,  the  character  of  the  foundation  bed  under  the  spillway  portion 
of  the  dam  is . L  ~3~  and  under  the  remaining  portions  such 

foundation  bed  is . . 


(In  the  (pace  below,  make  we  (ketch  ihowtaf  the  farm  and  afanimi 
and  a  second  (ketch  Wowin*  the  uni  information  for  a  croea 
the  (reataet  height  at  the  dam  (boro  the  (tream  bod,  ita  thirhaeea  at 


at  a  crow  notoon  throndh  the  ^llwrp  or  watte  wait  el  tUc 
on  through  the  other  > ertion  at  the  daw.  Shew  faitkal laity 
tom  and  thicks esa  at  the  bottom,  aa  nearly  aa  yon  can  toarnj 


the  create  it  height  at  the  dam  above  the  (tream  bod,  ita  thkhnew  at  the  top,  and  thicks  ear  at  the  bottom,  aa  nearly  w  yon  can  toarm) 

.  . 

,  *  ./v.  \  CmCc<^,«^4  (/»■</  fkjt  ^iiawt  £— ^  Wa-Jf  4-aa^,  «y 

v  \  ,/TL^ _ _ 


V/^7 


ti?  if  4i  •/t^. 


r  ^ 


//-  /£  .  A ft  ** 


c^UJ 


i^b  /^rv. 


/Zcyt _ ;  ww« 

a  /f 


The  total  length  of  this  dam  _ 

d  / 

•  nArfmn  ie  oKmif  & 


tdd 


- ieef.  The  spillway  or  waste* 


weir  portion,  is  about . r. . . ieet  long,  and  the  crest  of  the  spillway  is 

about . (J. . . feet  below  the  top  of  the  dam. 

The  number,  size  and  location  of  discharge  pipes,  waste  pipes  or  gates  which  may  be  used 
for  drawing  of!  the  water  from  behind  the  dam,  are  as  follows:. _ 

At  the  time  of  this  inspection  the  water  level  above  the  dam  was . ft . 2'.'.'.... . in. 

above  crest  spillway- 

CState  briefly,  in  the  apace  below,  whether,  in  your  judgment,  this  dam  is  in  good  condition,  or  bad  condition,  describing  particularly 
any  leaks  or  crack*  which  you  may  have  observed.) 


AS/.  CA-J^  K  c SK~/JLAsC£r~y\' 


Reported  by.. 


s-erZy 

(Kcnwre) 


//  -  . 

(Ad<lrr», —Street  anil  number,  P.  O.  Bo,  ot  R.  P.  l>.  root*) 


. .V. tf'y&rSr. . t. 

f]  ( Name  of  plircl 


''ll.  '  1' 


’  V  '  -  ^  i  jjf* 


llt-H-1000  (lt-lOM) 


Ik.  ill 


(NOTICE:  After  filling  ont  one  of  these  forms  as  completely  as  possible  for  each  dam  in  poor  district,  return  it  at  once  to  < 
Conservation  Commission,  Albany.) 

State  or  New  Yosk 

Conservation  Commission 

Albany 


DAM  REPORT 


iM- 


6rfuf 


Conservation  Commission, 


Division  of  Inland  Waters. 


Gentlemen: 

I  have  the  honor  to  make  the  following  report  in  relation  to  the  structure  known  as 

the . . . Qjju*njccris£. . Dam. 

This  dam  is  situated  upon  the . . . 

(Give  name  of  stream) 

in' the  Town  of . . .  . . County, 

about . . .from  the  Village  or  Gity  of....fibi^ui^f 

(State  distance) 

The  distance . . stream  from  the  dam,  to  . , 

(Dp  (rr  down)  (Owe  name  of  nearest  important  stream  or  o:  a  bridge) 


about. 


is'about . 

(State  distance) 


The  dam  is  now  owned  by _ Ll£l . . 

(  >  (Give  naq^  snd  address  in  full) 

and  was  built  in  or  about  the  year . . ,  and  was  extensively  repaired  or  reconstructed 


during  the  year . 

As  it  now  stands,  the  spillway  portion  of  this  dam  is  built  of . fLe&uL/tiXjU. . 

(State  whether  of  masonry,  concrete  or  umber) 

and  the  other  portions  are  built  . 

(SuWvbether  of  masonry*  concrete,  earth  or  timber  with  or  without  rock  fill* 

As  nearly  as  I  can  learn,  the  character  of  the  foundation  bed  under  the  spillway  portion 

of  the  dam  is . . And  under  the  remaining  portions  such 

foundation  bed  is . . J&£fiuj. . 


.And  under  the  remaining  portions  such 


» o 


(In  the  (pace  below,  make  one  (ketch  Mowing  the  form  and  awwdwi  of  •  crow  (action  through  the  sp'llway  or  waste-weir  of  this 
dam,  and  a  second  sketch  showing  the  same  information  for  a  cross  section  through  the  other  portion  of  the  dam.  Show  particularly 
the  greatest  height  of  the  dam  above  the  stream  bad,  its  thickness  at  the  top,  and  thickness  at  the  bottom,  as  nearly  as  you  can  lean.) 


,5gc^ni'  "Tk>u.  /Tfuin  0 a.v»<. 


Co  rt  tjoui 


0 


- *r: _ 

C»nc.fttt  Apven 


-  ■ 

*> 


\ 


Wa-tt>  LiwL 


r 


•Sf  »  liW  «LlJ 


5  \w.Hj  W*.u 

- *i - LcvtC. 


RSfBn 

ltmml 


■r»l  of  the  dam,  and  its  approximate  position  in  relation  to  buildings  or 


(In  the  space  Mow,  make  one  sketch  Showing  the  form  a 
dam,  and  a  second  sketch  showing  the  same  information  ; 
the  greatest  heifht  of  the  dam  ahove  the  stream  bed,  its  t) 


The  total  length  of  this  dam  is. . & . . . . ieet.  The  spillway  or  waste- 

weir  portion,  is  about . 3-&A. . ieet  long,  and  the  crest  of  the  spillway  is 


about . /jO. 


..feet  below  the  top  of  the  dam. 


The  number,  size  and  location  of  discharge  pipes,  waste  pipes  or  gates  which  may  be  used 
for  drawing  off  the  water  from  behind  the  dam,  are  as  follows: . S. 

.  3  . . 

At  the  time  of  this  inspection  the  water  level  above  the  dam  was . ft . . in. 

ablate  the  crest  ^e  spillway. 

(State  briefly,  in  the  space  below,  whether,  in  your  judgment,  this  dam  is  in  good  condition,  or  bad  condition,  describing  particularly 
any  leaks  or  cracks  which  you  may  hare  observed.) 


Reported  by.. 


. CA&Orl&i 


Urw, 


(Signature) 


.  C^T./S . 


(Add  re-..  -  Street  and  numtier,  P.  O.  Bo*  or  R.  P.  D.  route) 


(Name  of  place) 


<. . aim . 

>  place)  /  j 


r.”.  *.  *, 

il«4 


£XTLNSlON 


EKKKCE3I 

cssscscssao 


FIGURE  12 


